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1.0 INTRODUCTION

This updated baseline risk assessment (RA) has been prepared by Parsons on behalf of Rohm
and Haas Company (Rohm and Haas) for the Rohm and Haas Chemicals LLC facility (the
facility or the Rohm and Haas Facility) at 2000 West Street in Reading, Chio (formerly known
as the Morton International, Inc. Facility; Figure 1). The updated baseline RA was performed
to address the United States Environmental Protection Agency’s (USEPA’s) comments on the
June 2002 baseline RA performed by Geomatrix Consultants, Inc. (Geomatrix) and the Revised
BRAs performed by Parsons in June 2005 and August 2007. This updated BRA incorporates
data collected from additional investigations performed subsequent to the original and revised
BRAs. The additional site investigations were performed to further define the nature and
extent of impact to seeps in the east bank of Mill Creek, and to surface water and sediments
within the creek; the nature and extent of impacts to on-site shallow (<15 feet) soils and

groundwater; the nature and extent of any buried wastes; and the presence and location of
human and ecological receptors.

The site has engaged in the manufacture of chemical products since approximately 1950, and
has been operated by Rohm and Haas Chemicals LLC, a wholly owned subsidiary of Rohm and
Haas Company, or a related entity from the 1980s to the present. This baseline RA has been

prepared to meet the requirements of a Section 3013 Administrative Order (AQO) issued to
Rohm and Haas on August 18, 2000.

1.1 OBJECTIVES

The purpose of this baseline RA is to provide an analysis of the potential for adverse human
health and ecological effects as a result of potential exposure to chemicals in soil and ground-
water at the facility and in sediment and seeps at Mill Creek, which is adjacent to the facility.
As a baseline RA, it presents an assessment of potential adverse human health effects and a
screening evaluation of potential ecological effects under the no-action alternative; that is, the
potential effects that may result if no further corrective action of the Rohm and Haas Facility

were to take place. The results of this assessment will indicate if further evaluation, controls,
or remediation may be necessary.

1.2 APPROACH

A quantitative human health risk assessment (HHRA) and screening ecological risk assessment
(SERA) were conducted to evaluate chemicals detected in soil and groundwater at the Rohm

and Haas Facility and chemicals detected in seeps and the surface water and sediments of the

BRA Text - October 2010_FINAL_Rev 05_[0-20-10.doex 1
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Mill Creek. This baseline RA follows standard and customary practice according to USEPA

guidelines for the performance of risk assessments as specified in the following documents:

Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation
Manual (Part A). (USEPA, 1989a).

Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation
Manual (Part D: Standardized Planning, Reporting, and Review of Superfund Risk
Assessments), Final. (USEPA, 2001a).

Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation
Manual (Part B: Supplemental Guidance for Dermal Risk Assessment), Final. (USEPA,
2004a).

Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments “ERAGS” (USEPA, 1997d).

Guidelines for Ecological Risk Assessments. (USEPA, 1998b).

Guidelines for Characterizing Background Chemicals in Soil at Superfund Sites.
(USEPA, 2001b); and

Role of Screening Leve! Ecological Risk Assessments and Refining Contaminants of
Concern in Baseline Ecological Risk Assessments (USEPA, 2001c).

These documents were supplemented by additional USEPA guidance as necessary. Other
guidance documents that were consulted are referenced in appropriate sections and presented in
Section 9.0. '

1.3 REPORT ORGANIZATION

This report is organized in a manner consistent with the referenced guidance documents. The
remaining sections of the report are as follows:

e Section 2.0 — Site Characterization summarizes background information for the site,
including location and description, geology and hydrogeology, land and water use,
and previous investigations.

e Section 3.0 — Data Evaluation — Human Health Risk Assessment presents an
evaluation of the data and the selection of the chemicals of potential concern that are
evaluated in the human health risk assessment.

e Section 4.0 — Exposure Assessment — Human Health Risk Assessment presents the
analysis of the mechanisms by which human receptors may be exposed to chemicals
at this site.

BRA Text - October 2010_FINAL Rev05_10-20-10.docx 2
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e Section 5.0 - Toxicity Assessment — Human Health Risk Assessment presents the

quantitative criteria developed by USEPA to evaluate potential adverse health
effects of chemicals.

e Section 6.0 — Risk Characterization — Human Health Risk Assessment presents the
results of the quantitative analysis of potential carcinogenic and non-carcinogenic

risks to human health and a description of the uncertainty associated with those
estimates.

¢ Section 7.0 — Screening Ecological Risk Assessment presents the process for
identification of potential ecological receptors and exposure pathways, screening of

chemicals detected at the site, and identification of potential ecological receptors at
the site. ‘

e Section 8.0 — Conclusions presents the results of the baseline RA.

e Section 9.0 — References presents the sources of information cited in the text.

2.0 SITE CHARACTERIZATION

Information summarized in this section is based on the Current Conditions Report (Geomatrix,
2000a), the Facility Investigation (FI) Work Plan (Geomatrix, 2000b), the FI Report
(Geomatrix, 2002), the Supplemental FI Work Plan (Geomatrix, 2003), and the revised FI
report (Geomatrix, 2004). More detailed information is available in these reports.

The Rohm and Haas Facility consists of a single tract of land totaling 34 acres. Approximately
27 acres comprise the fenced, operational area of the facility and the remaining 7 acres contain
baseball fields used by the City of Reading. Chemical products continue to be manufactured at
the site 24 hours per day, 7 days per week. The operational portion of the facility consists of
approximately 28 buildings, including process, warehouse, office, laboratory, and waste
treatment operational structures. The facility also includes approximately 70 aboveground
storage tanks {(ASTs) for feedstock, product, and waste storage. There are no active
underground storage tanks (USTs) at the facility; three previous USTs have been removed or
closed in place. The layout of the facility is presented on Figure 2.

2.1 SITE HISTORY

The Rohm and Haas Facility was constructed in 1949 and commenced chemical manufacture
operations in 1950. Prior to 1949, the northern portion of the property was used as a winery or
distillery, and reportedly as a smokehouse and fireworks manufacturer. The southern portion
of the property was a dairy, farm, and milk bottling facility.
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Cincinnati Milling Machine Co., Inc. originally developed the Rohm and Haas Facility for
chemical operations associated with the Carlisle Chemical Works, which was acquired in 1948.
The operation retained the Carlisle Chemical Works name from 1949 to 1970. The name was
changed to Cincinnati Milacron Chemicals, Inc. in 1970 as part of the division of Cincinnati
Milling Machine Co., Inc. into separate business entities. It operated under that name until
1980, when Carstab, a subsidiary of Thiokol, Inc. (Thickol), purchased it. Morton Interna-
tional, Inc. and Thiokol merged in 1982, but separated in 1989, at which time Morton retained
the ownership and operation of the facility. In 1999, Rohm and Haas purchased all of Morton’s
assets, and Morton became a wholly-owned subsidiary of Rohm and Haas.

The following chemical products have been manufactured at the Rohm and Haas Facility since
approximately 1950:

e Synthetic waxes, used as lubricants in plastic extrusion processes and defoamers in
the paper industry;

o Asphalt additives, specifically anti-stripping agents;

e Antioxidants (this process has been sold to another manufacturer and is anticipated
to be terminated at the facility);

e Phosphonium salts, used as catalysts for epoxy and powder coatings; and

e Plastic stabilizers, specifically organotin and cyoglycolate organotin stabilizers.

The raw materials used to manufacture these products include metallic tin, methylene chloride, '
chlorine, ammonia, 2-mercaptyl ethanol, tall oil fatty acid, 2-ethyl hexanol, thioglycolic acid,
ethylene diamine, stearic acid, paraffin waxes, ethyl chloride, benzy! chloride, triphenyl phos-
phene, and others. Chemical intermediates produced on-site include stannic chloride, dimethyl
tin dichloride, esters, and glycolates. The Rohm and Haas facility has never been involved in
the manufacture, blending, or compounding of pesticides or herbicides, mercury, methyl
mercury or tributyltin (oxide). The pesticides and herbicides, which have been detected at low
concentrations at and near the site, are likely associated with activities pre-dating chemical
manufacture at the site (i.e., dairy farming) or the result of surface water run-off and aerial drift
from surrounding industrial use and commercial and/or residential applications of these
chemicals. This conclusion is based on the scattered and low concentrations of these
compounds that have been detected at the site and the fact that there are no site records
indicating manufacture, storage or spills of such compounds at the Site. In addition, itis
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Cincinnati Milling Machine Co., Inc. originally developed the Rohm and Haas Facility for
chemical operations associated with the Carlisle Chemical Works, which was acquired in 1948.
The operation retained the Carlisle Chemical Works name from 1949 to 1970. The name was
changed to Cincinnati Milacron Chemicals, Inc. in 1970 as part of the division of Cincinnati
Milling Machine Co., Inc. into separate business entities. It operated under that name until
1980, when Carstab, a subsidiary of Thiokol, Inc. (Thiokol), purchased it. Morton Interna-
tional, Inc. and Thiokol merged in 1982, but separated in 1989, at which time Morton retained
‘the ownership and operation of the facility. In 1999, Rohm and Haas purchased all of Morton’s
assets, and Morton became a wholly-owned subsidiary of Rohm and Haas.

The following chemical products have been manufaciured at the Rohm and Haas Facility since
approximately 1950:

¢ Synthetic waxes, used as lubricants in plastic extrusion processes and defoamers in
the paper industry;

¢ Asphalt additives, specifically anti-stripping agents;

©  Antioxidanis (this process has been sold to another manufacturer and is anticipated
to be terminated at the facility);

¢ Phosphonium salts, used as catalysts for epoxy and powder coatings; and

* Plastic stabilizers, specifically organotin and cyoglycolate organotin stabilizers.

The raw materials used to manufacture these products inchude metallic tin, methyl chloride,
chlorine, ammonia, 2-mercaptyl ethanol, tall oil fatty acid, 2-ethy] hexanol, thioglycolic acid,
ethylene diamine, stearic acid, paraffin waxes, ethyl chloride, benzy! chloride, triphenyl phos-
phene, and others. Chemical intermediates produced on-site include stannic chloride, dimethyl
tin dichloride, esters, and glycolates. The Rohm and Haas facility has never been involved in
the manufacture, blending, or compounding of pesticides or herbicides, mercury, methyl
mercury or tributyltin (oxide). The pesticides and herbicides, which have been detected at low
concentrations at and near the site, are likely assoctated with activities pre-dating chemical
manufacture at the site (i.e., dairy farming) or the result of surface water run-off and aerial drift
from surrounding industrial use and commerciat and/or residential applications of these
chemicals. This conclusion is based on the scattered and low concentrations of these
compounds that have been detected at the site and the fact that there are no site records

indicating manufacture, storage or spills of such compounds at the Site. In addition, it is
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known that pesticides have been stored and handled at the adjacent Pristine and Cincinnati
Drum facilities.

For a more detailed discussion of the chemical products used and manufactured at the facility,
please refer to the Supplemental Remedial Investigation (R) report {Geomatrix, 2004).

2.2  PREVIOUS INVESTIGATIONS AND REMEDIAL ACTIONS

As described in the Current Conditions Report, several investigations were conducted at the
facility between 1976 and 1992. These investigations included:

e Interviews with plant personnel;
e Collection and analysis of soil samples;
& Collection and analysis of samples from the Mill Creek bank;
¢ Collection and analysis of samples from Mill Creek seeps;
e Collection and analysis of surface water samples from Mill Creek;

¢ Installation of monitoring wells and collection and analysis of groundwater samples;
and

e Collection and analysis of sediment samples from Mill Creek and its tributary
streams.

TechlLaw conducted a “Preliminary Assessment/Visual Site Inspection” in 1998 (TechLaw,
1998), but no samples were collected at the site at that time.

In 2001 and 2002, Geomatrix conducted a facility-wide investigation based on the scope of
work outlined in the “Facility Investigation (FI) Work Plan” (Geomatrix, 2000b). The FI was
performed to comply with the AO objective to “ascertain the nature and extent of the hazard
posed by the hazardous wastes that are present at or that may have been released from the study
areas at the facility.” Comprehensive sampling and analysis was implemented to provide
current information on the concentrations of chemicals in soil and groundwater at the
operational 27 acres, and in sediments and seep water at Mill Creek. The results of the FI are
summarized in Section 2.4 and presented in detail in the FI Report.

In October 2002 and November 2003, Rohm and Haas performed groundwater monitoring of
the Upper Aquifer wells. In October 2002, a pumping test was performed to evaluate the
effectiveness of the French drain. Both the monitoring and the pumping test were performed
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proactively by Rohm and Haas (i.e., these monitoring events were not required by the USEPA
or the AO).

In March, April, and May 2004, Geomatrix performed additional site investigation activities
based on the scope of work outlined in the “Supplemental FI Work Plan with Addendum 17
(Geomatrix, 2003). The revised FI was performed to “evaluate whether the migration of
impacted groundwater is under control”, and to “evaluate whether current risks to human health
and the environment are within acceptable limits”. The Supplemental FI consisted of the
following field investigation activities:

o Instaflation of two on-site Upper Aquifer wells completed in the Deep Upper Aquifer
Sands;

e Advancement of 3 on-site stratigraphic borings into the Deep Upper Sands, or through
these sands to the Lower Aquifer;

o Advancement of 42 on-site direct push technique (DPT) borings, and 10 on-site shallow
hand auger borings;

e Analysis of 6 creck bed sediment samples from Mill Creek (excluding duplicates and
QA/QC samples);

e Analysis of 6 surface water samples from Mill Creek (excluding duplicates and QA/QC
samples);

e Analysis of 38 soil samples (excluding duplicates and QA/QC samples);

* Analysis of one DPT groundwater sample, and 39 groundwater samples (excluding
duplicates and QA/QC samples).

The results of the Supplemental FI are summarized in Section 2.4 and presented in detail in the
Revised FI Report.

Concurrent with the Supplemental FI, soils exhibiting elevated metal levels at the T-1 trench
location, which had been identified during the initial FI activities, were excavated and removed.
This Interim Measure was performed proactively by Rohm and Haas to remove soils exhibiting
the highest known levels of metals at the Rohm and Haas Facility, thereby mitigating potential
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risks to construction or on-site workers. As a result, the soil data from within the excavated

area has been removed from the sample set for the purpose of this Baseline RA.

Based on negotiations in the early 1980s between Thiokol and the Ohio Environmental Protec-
tion Agency (OEPA), Thiokol agreed to instail a hydraulic control system in the western por-
tion of the facility. The purpose of this system was to reduce or eliminate the volume of
impacted shallow groundwater migrating to seeps on the eastern bank of Mill Creek. The
system became operational at full scale in 1985, and consists of the following:

o an approximately 500-foot long French drain extending to a depth of 21 feet along
the western property boundary starting at the northwest corner of the facility;

e a collection sump at the southern end of the French drain;
e an Upper Aquifer extraction well in the west-central portion of the facility; and

¢ an approximately 350-foot long slurry wall that extends along the northern property
boundary starting at the northwest corner of the facility.

2.3 SITE GEOLOGY AND HYDROGEOLOGY

The shallow transmissive strata at the Rohm and Haas Facility consist of interbedded sand,
gravel, silt, and clay outwash, till, and lacustrine deposits present within a buried valley. The
valley is oriented generally north-south, along the course of Mill Creek; its boundaries
comprise relatively non-transmissive shale and limestone bedrock. The outwash deposits range

from approximately 130 to 160 feet thick, but pinch out to the east and west of the site, at the
margins of the buried valley.

Parties historically performing investigation and remediation activities in the site vicinity have
divided the glacial deposits into two aquifers: the Upper and the Lower. This classification has
continued to be utilized for the F1 and other activities performed in compliance with the AO.

The Upper Aquifer consists of transmissive interbeds within the shallow lacustrine deposits.
The overall thickness of this aquifer is typically 50 to over 100 feet in the vicinity of the facil-
ity. For any given location within the Rohm and Haas Facility, from one to four sand or
gravelly sand interbeds may be present. Communication between deeper interbeds and the
Lower Aquifer is generally good; little to no direct communication is present between the
shallow interbeds and the Lower Aquifer (Geomatrix, 2002). A portion of the Upper Aquifer
crops out in the Mill Creek bank west of the facility. Given that Upper Aquifer groundwater

flow at the facility is predominantly to the west (i.e., toward the creek), groundwater underlying
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the Rohm and Haas Facility is historically believed to have formed seeps along this outcrop. A
grouﬁdwater collection system installed along the west facility boundary in 1985 reduces
groundwater flow. There is no known use of the Upper Aquifer for water supply purposes in
 the vicinity of the facility. '

The Lower Aquifer is generally divided into an upper and lower portion based on lithology.
The upper portion predominately is comprised of silty sand and is reportedly not used for local
water supply. The lower portion is typically screened by local production wells, and predomi-
nantly comprised of sands and gravels (CDM, 1986). The City of Reading formerly utilized
local wells screened in this zone to produce their municipal water supply. Use of these wells
has been discontinued due to environmental impact to Lower Aquifer groundwater. There are
currently no known active supply wells at or in the immediate vicinity of the Rohm and Haas
Facility. Lower Aquifer groundwater continues to be used, however, by municipalities within
three miles of the Rohm and Haas Facility.

The thickness of the Lower Aquifer varies from approximately 17 to 122 feet in the immediate
vicinity of the Rohm and Haas Facility, with a mean thickness of approximately 80 feet
(Conestoga-Rovers, 1996). The overall groundwater gradient within the Lower Aquifer is to
the south (E&E, 1991), along the Mill Creek valley. Its gradient and groundwater flow
direction are strongly affected, however, by local pumping. In the vicinity of the Rohm and
Haas Facility, the pumping of remediation wells for the Pristine Superfund Site [Pristine],
located immediately north of the Rohm and Haas Facility, predominantly controls the gradient.
The capture zone from these wells encompasses the entire Rohm and Haas Facility property
(Conestoga-Rovers, 2000).

2.4 CHEMICAL CHARACTERIZATION

This section briefly summarizes the nature and extent of chemlcals detected in each medium at
the site for purposes of providing context to the human health risk assessment. Five categorles
of compounds were analyzed during the FI and revised facility investigation: volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides and
polychlorinated biphenyls (PCBs), chlorinated dioxin/furans, and inorganics. No chlorinated
dioxins were detected in any samples, soil or groundwater. Summary tables of the chemicals
detected in each medium are provided (Tables 1.1 through 1.4). These tables include the
chemical name, the total number of samples analyzed, the total number of detections, the
frequency of detection, the range of detection limits, and the range of concentrations detected.
USEPA (1989a) states, “Chemicals that are infrequently detected may be artifacts in the data
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due to sampling, analytical, or other probiems....” For the purpose of discussing the data,
chemicals detected in less than five percent of the samples were eliminated from further
consideration in the quantitative risk calculations in accordance with USEPA guidance
(USEPA, 1989a); however, chemicals that were detected at a frequency of <5% but had one or
more detections that were above applicable screening criteria are also discussed in the
Uncertainty Section (Section 6.3) of this report.

241 Soil

Table 1.1 presents a summary of the soil data used in the human health portion of the risk
assessment for the Rohm and Haas Facility. Soil samples were collected from the surface to
the groundwater table [up to 24 feet below ground surface (bgs)]. Soil samples collected below
these depths are not included in this summary because they are below the water table, which is
not relevant for the purpose of risk assessment. Up to 137 soil samples on site were analyzed,
depending upon the analyte. An additional 20 samples were collected from off-site locations to
develop site-specific background concentrations; however, the background samples are not
included in Table 1.1 since background was not used for risk screening. The locations of soil
samples are iflustrated in Figure 2. Note that two samples that are shown are Figure 2 (DP21
and DP22) were part of the 10 exploratory borings that were completed in the northeast portion
of the facility. These two borings were installed to gain a better understanding of the shallow
(<25 feet bgs) site stratigraphy, particularly the upper boundaries of the shallowest Upper
Aquifer sand. No chemical data were collected from DP21 and DP22. The soil analytical
results are presented in Appendix A.

Twenty-eight VOCs were detected in soil; however, only thirteen VOCs were detected at a
frequency greater than § percent. Acetone, toluene, chiorobenzene, methylene chloride and
xylenes were the most frequently detected compounds (detected in 53, 42, 36, 26 and 24
samples, respectively, out of a total of 126 samples). The maximum concentrations of 1,2-
dichlorobenzene (2,800 milligrams per kilogram [mg/kg]), toluene (240 mg/kg) and 1,4-
dichlorobenzene (170 mg/kg) were detected in samples between 9 and 10.5 feet bgs.

Twenty-nine SVOCs were detected in soil; however, only ten SVOCs were detected at a
frequency greater than 5 percent of 126 soil samples collected. Bis(2-ethylhexyl)phthalate,
fluoranthene, pyrene, phenahthrene and benzo(b)fluoranthene were the most frequently
detected (in 20, 15, 13, 11 and 11 samples, respectively). The maximum concentration of
bis(2-ethylhexyl)phthalate (150 mg/kg) was detected at 12.5 bgs.

BRA Text - October 2010_FINAL Rev 05_10-20-10,docx 9



Rohm and Haas Chemicals LLC
Cincinnati Piant

Baseline Risk Assessment
Revision: 05, October 2010
Page 10 of 113

Five PCB mixtures were detected in soil; however only one (Aroclor-1254) was detected in
more than five percent of the 126 soil samples. The maximum detected concentration was 0.98
mg/kg at location UAW17-40, at a depth of 1.5 feet bgs.

Of the twenty-two pesticides detected, only gamma-Chlerdane, 4,4°-DDE, endosulfan sulfate,
endrin, endrin ketone, and methoxychlor were detected in more than five percent of the samples
analyzed. Maximum concentrations of gamma-Chlordane (1.7 mg/kg), 4.4’-DDE (0.2 mg/kg),
endosulfan sulfate (0.48 mg/kg), endrin (3.1 mg/kg), endrin ketone (1 mg/kg) and '
methoxychlor (5.5 mg/kg) were detected in samples between 9.5 and 13.5 feet bgs.

Twenty-four of twenty-five inorganics were detected at a frequency greater than five percent of
the samples analyzed. Only silver was detected at a frequency of less than five percent.
Inorganics are expected as they occur naturally in soil. Maximum observed concentrations of
arsenic (16.2 mg/kg), lead (780 mg/kg), and tin (12,700 mg/kg) were detected in samples at a
depth of 1.5 feet bgs.

Four additional soil samples were collected in March-April 2004 and analyzed for hexavalent
chromium. The soil sample results (Appendix A) confirmed that the chromium observed at the
facility is present almost exclusively in the trivalent form. Hexavalent chromium was observed
in only two samples, DP-54-1-1.5" and DP55-9, at qualified low concentrations (0.35 {B]
mg/kg and 0.56 {B] mg/kg, respectively). Trivalent chromium concentrations in the same
samples were measured at 217 (J) mg/kg and 6.3 (J) mg/kg. Therefore, total chromium is
assumed to consist primarily of trivalent chromium for purposes of assessing risks.

2.4.2 Groundwater

Only shallow groundwater data from the Upper Aquifer were considered in the risk assessment
(wells with screened intervals designated at or less than 30 feet bgs). Water in Upper Aquifer
wells screened more than 30 feet bgs was not considered a potential source of vapors or direct
contact (Section 4.1.2). Chemicals associated with the Rohm and Haas Facility were not
detected in the Lower Aquifer as discussed in the FI Report and the RCRA Facility
TInvestigation (RFT). Groundwater data generally represent eight monitoring events at
approximately 25 shallow wells (over 190 samples), conducted between May 2001 through
November 2006. The groundwater data are presented in Table 1.2 and discussed below by
chemical category. The locations of monitoring wells are illustrated in Figure 2. The
groundwater analytical results are presented in Appendix B.
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Thirty VOCs were detected in groundwater and twenty-four VOCs were detected at a |
frequency greater than 5 percent of the samples analyzed. The most frequently detected
compounds were chlorobenzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, and toluene. The
chemicals that had the highest detected concentrations among VOCs are as follows: acetone
{45,000 micrograms per liter [pg/1]), toluene (24,000 ng/1), chlorobenzene (4,500 pg/l), 1,2-
dichlorobenzene (1,900 pg/l) and 2-butanone (750 pg/l). Maximum concentrations of other
VOCs detected were less than 1,000 pg/l.

Eighteen SVOCs were detected in shallow groundwater; however, only four SVOCs were
detected at a frequency greater than 5 percent of the samples analyzed. Aniline, caprolactam,

* bis(2-ethylhexyl)phthalate and 4-methylpheno! were detected in 57, 31, 23 and 12 samples,
respectively. Except for aniline (12,000 pg/l), the maximum concentrations of SVOCs detected
were all less than 400 pg/l.

One PCB, Aroclor 1242, was detected in shallow groundwater; however, it was detected at a

frequency less than 5 percent of a total of 123 samples. The maximum concentration of
Aroclor 1242 was 130 pg/l.

Twenty pesticides were detected in shallow groundwater and nine pesticides of these were
detected at a frequency greater than 5 percent of the samples analyzed. Beta-BHC, heptachlor
epoxide, Endosulfan 1, heptachlor, and 4,4’-DDD were the most frequently detected
compounds (detected in 29, 14, 17, 14, and 14 samples, respectively. Except for beta-BHC (12

ng/l), heptachlor (6 pg/l) and dieldrin (2.7 pug/), the detections of pesticides were equal or less
than 1 pg/l.

Twenty-four out of twenty-six inorganics were detected in shallow groundwater samples at a
frequency greater than five percent of the samples analyzed. Hexavalent chromium was only
analyzed in seven samples but it was not detected in any of those samples. Silver was detected

in only three of 170 samples analyzed. The maximum detected concentrations of the metals are
presented in Table 1.2,

2.4.3 Surface Water/Seeps

Chemicals potentially migrating from the site to surface water were assessed based on surface
water samples (WS-1A to WS-6A) coliected from Mill Creek in March 2004. Based on the
industrial nature of the surrounding area, known impacts to Mill Creek from multiple sources,

and the numerous sewer discharges to Mill Creek, samples from the creek may not be
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representative of potential discharges from the site. Based on the small sample set, any
chemical detected was characterized as being detected frequently. As shown on Table 1.3, six
VOCs, two SVOCs, no pesticides, and 8 inorganics were detected in surface water samples
collected from Mill Creek. Concentrations of VOCs, and SVOCs were low, less than 2 pg/l,
except for acetone, which was detected at 6.3 pg/l. The locations of surface water samples are
illustrated in Figure 3. The surface water analytical results are presented in Appendix C.

Two seep samples (SS-1 and SS-5) were collected along Mill Creek’s bank in November 2001.
For the Mill Creek seeps, both the physical extent (maximum of a few feet across) and the
volume of water being discharged (no apparent flow) are small. These seeps were only present
during portions of the year, were very localized, and were volumetrically insignificant
compared to the volume of water passing them in Mill Creek. Therefore, direct human
exposure to these seeps was considered an incomplete exposure pathway. The seep analytical
results are presented in Appendix B. Previously, seep data were used to evaluate the surface
water impact due to the lack of direct surface water data for the human health portion of the
risk assessment. In this revised human health risk assessment, direct surface water data from
the Mill Creek are used for the evaluation because of the limited physical areal extent of the
seeps and low to no visible flow.

2.4.4 Sediment

Table 1.4 presents a summary of the sediment data for the Rohm and Haas Facility collected
from along Mill Creek. In general, 26 sediment samples were collected and analyzed for all
constituents except SVOCs. SVOCs were analyzed in all six samples collected in 2004 and
only analyzed in one sample (S§5-12) in 2001 and 2002. Based on the small sample set, any
chemical detected was included for evaluation in the risk assessment. The locations of
sediment samples are illustrated in Figure 3. The sediment analytical results are presented in
Appendix A.

Ten VOCs were detected in 26 sediment samples collected from Mill Creek. Acetone (8
samples) and chlorobenzene (5 samples) were detected most frequently, both at a maximum

concentration of 0.018 mg/kg. Maximum detected concentrations of VOCs were primarily in
samples SS-1 and SS-4.

Twenty-four SVOCs were detected in seven sediment samples. The highest concentration
polycyclic aromatic hydrocarbons (PAHs) were anthracene (1.3 mg/kg), benzo(a)anthracene
(1.4 mg/kg), benzo(a)pyrene (1.2 mg/kg), benzo(b)ftuoranthene (1.3 mg/kg), chrysene (1.7
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mg/kg), fluoranthene (4.6 mg/kg), phenanthrene (4.8 mg/kg) and pyrene (3.1 mg/kg). These
PAHs were all detected in the sample from the CS-2A location.

Nine pesticides and two PCB mixtures were detected in at least one of 26 samples collected
from Mill Creck. 4,4’-DDE was detected most frequently, in 7 samples. The maximum
concentration of 4,4’-DDE detected was 0.023 mg/kg.

Twenty-three inorganics were detected in 26 sediment samples collected from Mill Creek.

Maximum concentrations occurred at SS-12 for 10 of the inorganics and at SS-4 for five of the
inorganics.

3.0 DATA EVALUATION AND SELECTION OF CHEMICALS OF
POTENTIAL CONCERN

Data evaluation is the process of analyzing site characteristics and analytical data to identify
chemicals of potential concern (COPCs) to be evaluated in the HHRA. This section of the
report identifies data of sufficient quality for use in the risk assessment, summarizes the

chemical characterization of each environmental medium at the site, and provides a summary
of all COPCs identified at the site by medium.

31 DATA QUALITY

The first step in this process is to identify and evaluate all of the available data to determine if
they are of sufficient quality for inclusion in the risk assessment. Analytical data collected as
part of the FI conducted in 2001 and 2002, the RFI conducted in 2003 and 2004 and additional
groundwater monitoring conducted in November 2004, November 2005 and November 2006
were considered in this evaluation. Samples from previous Rohm and Haas Facility
investigations are between 10 and 26 years old; many were collected prior to implementation of
the groundwater remediation system. The more recent Pristine data does not address the Upper
Aquifer groundwater. These data were not considered a valid representation of current site
conditions. The FI was designed to provide comprehensive sampling results for the facility,
and as such, were the only data considered in the baseline RA.

The following criteria were considered in evaluating analytical data collected as part of the FL.

¢ Blank contamination is evaluated based on the results of field and laboratory blank
data. Typically, common laboratory contaminants [e.g., acetone and bis(2-ethyl-
hexyl)phthalate] are eliminated if detected concentrations are within ten times the
associated blank concentrations (USEPA, 1989a). All other chemicals are elimi-
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nated if detected concentrations are within five times blank concentrations (USEPA,
1989a).

» Sample quantitation limits (SQLs) must be sufficiently low such that chemicals
can be detected at levels of potential concern. All data are reviewed to determine if
SQLs are sufficiently low.

Blank contamination, as designated by the laboratory, occurred in soil, groundwater, seeps, and
sediments. Typically, detections in blank samples correlated with chemicals that are known or
expected to be COPCs at the site (e.g., acetone and methylene chloride). For these chemicals,
chemical data were used in the risk assessment without qualification; these detections were
considered to be representative of site conditions. One exception was the detection of tetra-
chloroethene (PCE) in trench samples (T-6-7.5 and T-6-10) and in associated blank samples.
PCE was detected at concentrations comparable to those in the method blank; these detections
of PCE were not considered valid representations of site conditions and were not evaluated in
the risk assessment.

SQLs varied with analyses and samples. In general, at least 50 percent of the nondetect results
met the SQLs for the project for each analyte detected. The detection limits exceeded the SQLs
in a majority of samples for the following chemicals detected at the site:

e benzo(a)pyrene, dibenz(a,h)anthracene, and thallium in soil;

» 1,3-dichlorobenzene, 2-methylphenol, bis(2-ethylhexyl)phthalate, aldrin, alpha-
BHC, beta-BHC, dieldrin, Aroclor1242, antimony, beryllium and thallium in
© groundwater;

e beta-BHC and thallium in sediment; and

¢ dieldrin and heptachlor epoxide in seep samples.

These exceedances represent a limitation on the analytical method to consistently quantify the
sampling results. Detection limits, whether or not they were elevated, were used to
characterize representative concentrations for COPCs in soil.

Soils data collected between 0 and 15 ft bgs (“mixed soil”) were incorporated into the COPC
evaluation. Tt was assumed that intrusive construction workers could be exposed to COPCs in
the mixed soils (0-15 ft bgs); however, nonintrusive commercial/industrial workers were
assumed to be exposed to COPCs in surface soils (0-2 ft bgs) only. Three samples (STR-01-21,
STR-04-17.5, and STR-07-18) that were collected between 15 feet bgs and the maximum
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reported depth to groundwater (24 feet bgs) were not considered in the analysis. All soil
samples detected within the vadose zone were evaluated for the indoor air exposure pathway.
Also, as discussed in Section 2.4, groundwater samples from wells screened at depths greater
than 30 feet bgs were not considered in development of representative concentrations in
groundwater. Groundwater greater than 30 feet bgs would not be the first water encountered so
it would not be a significant source of VOCs to indoor air or the first source for direct contact.

32 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Not all chemicals detected at a site warrant a quantitative evaluation. In many cases, chemicals
are detected at such low concentrations as to pose negligible risk, and may be eliminated from
further consideration. Chemicals posing negligible risk were identified for each environmental
medium by comparing detected concentrations to risk-based screening criteria. The following
sections summarize the selection of COPCs for each medium. For the purpose of identifying
COPCs, the maximum chemical concentration detected in each media was used as the point of
comparison. At the request of USEPA, chemicals exceeding screening criteria were not
eliminated as COPCs even if they were thought to be associated with off-site sources or were
consistent with chemicals in background soil, however, the impact on the risk assessment from
the inclusion of these chemicals is discussed in the risk characterization and/or uncertainty
section of this report (i.e., pesticides, PAHs and PCBs).

3.2.1 Soil

Several tiers of screening criteria were used to identify COPCs in soil. These included toxicity,
frequency of detection, classification as an essential nutrient, or surrogate toxicity data.
Although site-specific background values were established for soil, background concentrations
were not used for the purpose of screening chemicals in soil. Table 1.1 summarizes the
chemicals detected in soil for the site and the rationale for selecting COPCs.

The toxicity screening criteria used to identify COPCs in soil were outlined in the FI Work Plan
(Geomatrix, 2000b). Specifically, the USEPA Region 9 Preliminary Remediation Goals
(PRGs) were considered as initial screening criteria (USEPA, 2004b). The USEPA Region 5
Risk-Based Screening Levels (RBSLs; USEPA, 1998b) used in the original risk assessment are
soil criteria based on residential land use and the protection of groundwater used as a drinking
water source. Region 5 RBSLs were not used for screening in this revised risk assessment
since updated Region 9 PRGs were available. Since the re-screening with Region 9 PRGs
(USEPA, 2004) was conducted, the Region 9 PRGs have been harmonized with similar risk-
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based screening levels used by Regions 3 and 6 into the Regional Screening Levels (RSLs) and
are updated periodically (September 2008, Apri{ and December 2009, and May 2010). Thus,
rather than re-screening the data for a third time, the updated RSLs were used only when
additional evaluation of the data was required, such as the groundwater migration to surface
water and the surface water exposure pathways. This approach is consistent with the EPA
guidelines.

Both the PRGs and RSLs are criteria based on residential or industrial land use. Because the
Rohm and Haas Facility will continue to be an active industrial facility, the PRGs/RSLs based
on ingestion, dermal contact, and inhalation under residential land use are not appropriate
screening criteria for this facility. Thus, industrial land use PRGs/RSLs were used as the
screening criteria for selection of COPCs, except for the recreational ball field user.

Residential PRGs were used to screen the soil data collected from areas near the ball field for
this receptor. Although shallow groundwater is not used (and is not anticipated to be used) as a
drinking water source, the lower of the soil leaching-to-groundwater or the risk-based PRGs
were selected as the initial screening level. |

Using the toxicity screening approach for the industrialized arcas of the site, sixty organic
chemicals were climinated as COPCs in soil because these chemicals were not detected above
the respective screening criteria. Twelve additional chemicals were eliminated as COPCs in
soil based on frequency of detection: acrylonitrile, iodomethane, tetrachloroethene, 2,4-
dimethylphenol, dibenz(a,h)anthracene, aldrin, alpha-BHC, beta-BHC, gamma-BHC,
chlorobenzilate, dieldrin, and endosulfan II. These chemicals were detected in less than 5
percent of samples and therefore eliminated per USEPA guidance (USEPA, 1989a).

Calcium, magnesium, potassium, and sodium were eliminated as COPCs because they are con-
sidered essential nutrients. Surrogate compound screening levels were used for the chemicals
without toxicity data based on structural and toxicological similarities of the chemicals.
Methylbromide was used as a surrogate compound for iodomethane, acenaphthene was used
for acenaphthylene, fluoranthene was used for benzo(ghi)perylene, naphthalene was used for 2-
methylnaphthalene, anthracene was used for phenanthrene, chlordane was used for alpha- and
gamma-chlordane, endosulfan was used for endosulfan 1, endosulfan 11, and endosulfan sulfate,
endrin was used for endrin aldehyde and endrin ketone, and aldrin was used for isodrin.

Detailed discussions on surrogate determinations are included in Appendix E.
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With the above compounds eliminated, sixteen COPCs were identified in soil for the
industrialized area: acetone, benzene, chlorobenzene, methylene chloride, toluene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, 1,2-
dichlorobenzene, L4-dichlorobenzene, Aroclor 1254, endrin, antimony, arsenic and chromium.
The locations of maximum COPC concentrations are identified in Table 1.1.

The previous risk assessment performed in 2002 included the T-1 trench data. The trench was
excavated during the additional site investigation activities; therefore, T-1 trench data were not
used in this revised risk assessment. Soil analytical results coltected from T-1-4 and T-1-6
were replaced with the confirmatory soil samples (T-1B2-8’, T-1E-2-6°, T-IN-6’, T-INE-4°,
and T-1W2-6’) collected afier the excavation.

For the recreational ball field user, surface soil data (<2 feet) collected near adjacent ball fields
including sample location UAW09-20-1.5", and five background soil samples (B01-1.5°, B02-
1.5°, B03-1.5", B04-1.5" and B05-1.5") were used for the selection of COPCs for this receptor.
Residential Region 9 PRGs were used as the screening values. Benzo(a)pyrene and arsenic
were identified as the COPCs for a recreational ball field user. The surface soil data are
included in Appendix A, and the COPC screening table is included in Part E of Appendix J.

3.2.2 Groundwater

Screening criteria used to identify COPCs in groundwater included toxicity, frequency of
detection, classification as an essential nutrient, or surrogate toxicity data. Table 1.2

summarizes the chemicals detected in groundwater for the site and the rationale for selecting
COPCs.

Chemicals detected in groundwater were compared to 2005 federal Maximum Contaminant
Levels (MCLs}) for drinking water, or to 2004 USEPA Region 9 PRGs for tap water if an MCL
- was not available. Chemicals detected in groundwater were considered COPCs if the
maximum concentrations exceed the MCL or, in the absence of an MCL, the PRG. Forty-eight
chemicals were excluded as COPCs because they were detected below the screening levels.
Eight additional chemicals were excluded as COPCs because they were infrequently detected
{2-methylnaphthalene, naphthalene, aldrin, Aroclor 1242, alpha-BHC, carbon tetrachloride,
1,1,2-trichloroethane, and isodrin). In addition, some chemiéals were excluded as essential
nutrients (calcium, manganese, potassium, and sodium). Surrogate compound toxicity values
are used for compounds without toxicity data based on structural and toxicological similarities.
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Alpha-BHC was used as a surrogate for delta-BHC, chlordane was used for alpha chlordane,
endosulfan was used for endosulfan I and 11, endrin was used for endrin aldehyde and endrin
ketone, and aldrin was used for isodrin. Detailed discussions on surrogate determinations are
included in Appendix E.

Table 1.2 presents the 34 COPCs identified in groundwater: acetone, benzene, chlorobenzene,
chloroform, 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichloroethane, methylene
chloride, tetrachloroethene, toluene, trichloroethene, vinyl chloride, aniline, bis(2-ethylhexyl)
phthalate, 4-methylphenol, beta-BHC, delta-BHC, 4,4’-DDE, gamma-BHC, dieldrin,
heptachlor, heptachlor epoxide, aluminum, antimony, arsenic, cadmium, chromium, copper,
iron, lead, manganese, nickel, thallium, and vanadium. The locations of maximum COPC
concentrations are also identified in Table 1.2.

The potential risk associated with migration of impacted groundwater to surface water was
evaluated for the site. Additional screening was performed to determine COPCs for the
potential for migration of impacted groundwater to surface water. The concentrations detected
in groundwater were compared to the most conservative surface water screening value (2009
NRWQC, 2010 MCL, 2010 RSLs for tap watér, or 2009 Ohio EPA Tier I/II surface water

screening criteria). The screening results are summarized in Section 6.4 of this report.

323 Surface Water

Screening criteria used to identify COPCs in surface water included toxicity, and classification
as an essential nutrient. Data collected from Mill Creek were used to represent surface water.
Since only six samples were collected, frequency of detection was not used to eliminate
chemicals as COPCs. In addition, no background concentrations in surface water were used for
the purpose of scréening chemicals. Table 1.3 summarizes the chemicals detected in surface
water for the site and the rationale for selecting COPCs.

Although surface water is not used as a drinking water source, COPCs for surface water were
conservatively selected based on a comparison with 2005 federal MCLs or 2004 USEPA
Region 9 PRGs for tap water if an MCL was not available. Nineteen chemicals were
eliminated as COPCs because they were detected below the screening levels. No pesticides
were detected in surface water.

Table 1.3 presents the two COPCs detected in surface water that exceeded drinking water
screening values: dibromochloromethane and thallium. Additional, potential site-rélated
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bicaccumulative inorganic compounds that were detected in surface water below drinking
water screening levels were retained as COPCs for a fish ingestion pathway scenario. Thus,
arsenic, copper and zinc retained as COPCs for the fish ingestion pathway (Table 15.2).
Surface water sample locations are presented on Figure 3.

Additional screening was also performed to determine COPCs in surface water (including seep
water) associated with potential surface water direct contact exposure pathways (including
drinking water). The concentrations detected in surface water were compared to the most
conservative surface water screening value (2009 NRWQC, 2010 MCL, 2010 RSLs for tap
water, or 2009 Ohio EPA Tier I/1I surface water screening criteria) available in the literature.
The screening results for the potential surface water direct contact exposure pathways are
summarized in Section 6.3.1 and on Tables 8.9 and 8.10. As shown in Table 8.9 (Comparison
of Seep Water Analyﬁcal Results and Human Health Surface Water Screening Values), only
two compounds (chlorobenzene and mercury) have lower Ohio EPA screening levels than that
used previously to evaluate the data. Of these two compounds, only the maximum detection of
mercury exceeds the Ohio EPA criterion. For compounds detected in surface water samples
(Table 8.10), only the mercury Ohio EPA screening value was lower than that previously used
to evaluate the data. The maximum detected concentration of mercury in the surface water
exceeds the Ohio EPA criterion. Although mercury was identified as a potential additional
compound of concern in seeps and surface water, it is eliminated as a compound of potential

concern for the fish ingestion pathway because mercury is not a major site-related constituent
of concern.

324 Sediment

Screening criteria used to identify COPCs in sediment included toxicity, and classification as
an essential nutrient. Since only 29 samples were collected, frequency of detection was not
used to eliminate chemicals as COPCs. Table 1.4 summarizes the chemicals detected in
sediment for the site and the rationale for selecting COPCs.

Since there are no human health risk-based screening criteria for sediment, the 2004 PRGs
discussed in Section 3.2.1 for soil were used to identify COPCs in sediment. Given the off-site
location of the sediment in Mill Creek and the local residential area, industrial screening
criteria were not considered appropriate for sediments. Therefore, any chemical detected in
sediment was considered a COPC if its maximum detected concentration exceeded the PRG for
residential land use or the soil screening level for groundwater protection. Residentiati PRGs
represent a conservative approach for identifying COPCs in sediment because the degree of
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potential human exposure to sediments in a stream is significantly lower than for soil. Fifty-six
chemicals were excluded as COPCs because they were detected below the screening levels.
Calcium, magnesium, potassium, and sodium were eliminated as COPCs because they are
considered essential nutrients. Surrogate compound screening levels were used for the
chemicals without toxicity data based on structural and toxicological similarities of the
chemicals. Acenaphthene was used for acenaphthylene, fluoranthene was used for
benzo(ghi)perylene, naphthalene was used for 2-methyinaphthalene, anthracene was used for
phenanthrene, and endrin was used for endrin ketone. Detailed discussions on surrogate
determinations are included in Appendix E.

As presented in Table 1.4, benzo(a)anthracene, benzo(a)pyrene, benzo(b){luoranthene,
dibenzo{a)anthracene, beta-BHC, dieldrin and arsenic were considered COPCs in sediment. In
addition, potentially bioaccumulative organic compounds in sediment were identified as
COPCs for a fish ingestion pathway scenario. Thus, any bicaccumulative organic compound
that was detected in sediment was retained as a COPC for the fish ingestion pathway.
Sediment sample locations are presented on Figure 3.

4.0 EXPOSURE ASSESSMENT

Exposure assessment is the process of describing, measuring or estimating the intensity, fre-
quency, and duration of potential human exposure COPCs in environmental media (e.g., soil,
water and air) at a site. This section of the report discusses the mechanisms by which people
(receptors) might come in contact with COPCs at the Rohm and Haas Facility. The exposure
assessment follows the recommendations for conducting an exposure assessment provided in
the USEPA’s “Risk Assessment Guidance for Superfund” (USEPA, 1989a), and the more
recent guidance in USEPA’s “Guidelines for Exposure Assessment” (USEPA, 1992b), and
associated guidance. In accordance with USEPA (1989a), an exposure assessment consists of
three basic steps:

e Characterization of the exposure setting (physical environment and potential
receptors).

o Identification of exposure pathways (potential sources, points of release, and
exposure routes).

e Quantification of pathway-specific exposures (exposure point concentrations and
intake (dose) assumptions).
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The purpose of the first step is to characterize the salient features of the site that might influ-
ence current or future human exposure to COPCs, and to identify potential receptors. Potential
pathways of human exposure are identified in the second step by characterizing the sources of
COPCs released to the environment, points of release, and potential exposure routes. In the
third step, the qualitative information from the first two steps is integrated with estimates of

exposure concentrations and intake assumptions to quantitatively estimate exposure (dose).

Exposure assessment is conducted within the context of a site conceptual model (SCM). As
described in USEPA’s “Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA” (USEPA, 1988a), the purpose of the SCM is to describe what is
known about chemical sources, migration pathways, exposure routes, and possible exposure
scenarios. Figure 4 and Table 2 present the SCM developed for the Rohm and Haas Facility.

4.1 CHARACTERIZATION OF EXPOSURE SETTING

Potential exposure to COPCs at a site depends on a number of factors related to the physical
characteristics of a site and its surroundings. These factors include location, surrounding land
use, surface topography, hydrogeology, meteorology, and vegetation. They also include factors
related to the current and possible future site uses of the property, which determine the types of
activities that might occur at the site, the degree to which the site is accessible to the general

public, and the mechanisms that might result in migration of COPCs to on-site and off-site
populations.

4.1.1 Physical Setting

The Rohm and Haas Facility is located on approximately 34 acres in Reading, Ohio.
Approximately 27 acres lie within the fenced operational area. The remaining 7 acres comprise
baseball fields used by the City of Reading. A description of the physical setting is provided in
Section 2.0 of this report, and in greater detail in the Current Conditions Report (Geomatrix,

2000a). The nearest residents are located approximately 350 feet south of the facility, immedi-
ately south of the swimming pool and recreation center.

4.12 Land and Water Use

Potential exposures to COPCs at a site are a function of the current and probable future land
uses, both for the site and its surrounding area. USEPA guidance requires the evaluation of
potential risks to human health under both current and foreseeable future land uses. Aside from
the ball fields, the Rohm and Haas Facility is an active industrial facility, and is anticipated to

remain such for the foreseeable future. Rohm and Haas intends to retain ownership and will
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continue to operate as an industrial facility. In addition, Rohm and Haas will place a deed
restriction on the property to preclude future residential use even though the site is zoned in a
heavy industry district (Appendix F). The surrounding properties are also zoned HI. The City
of Reading has no plan to rezone the area. Based on the historical industrial use and zoning of
the site and surrounding area, the reasonable future land use for the site should be industrial.
Therefore, future residential development of the facility is not considered.

In addition to land use, water use also contributes to the degree of potential exposure to COPCs
at a site. Groundwater beneath the facility occurs in two aquifers referred to as the Upper and
Lower Aquifers. The Upper Aquifer begins between 5 and 24 feet bgs. A portion of the Upper
Aquifer apparently outcrops to Mill Creek west of the facility. The Upper Aquifer is not
known to be used as a source of potable water.

The Lower Aquifer consists of an upper and a Jower portion. Regionally, the lower portion is
widely used as a source of potable water. However, there are no known active supply wells at
or in the immediate vicinity of the Rohm and Haas Facility. Although there is a connection
between the Upper and Lower Aquifers, the groundwater analytical results show that

groundwater contamination from the facility has not migrated to the lower aquifer.

Until 1994, the City of Reading derived its municipal water supply from two well fields near
the Rohm and Haas Facility; one approximately 500 feet to the north, the other approximately
1600 feet south-southwest. These well fields were closed after chlorinated solvents attributable
to off-site sources were detected. Since 1994, Reading has obtained potable water from the
City of Cincinnati.

The cities of Glendale, Lockland, and Wyoming, which are all within three miles of the Rohm
and Haas Facility, currently use the lower portion of the Lower Aquifer for potable water. The
groundwater is also used by industries in the area. Groundwater is not known or suspected to
be used for domestic water supplies in the immediate vicinity of the Rohm and Haas Facility.
Municipal water supply is available to all residential users in the area. The source water
protection area map (Appendix F) obtained from Ohio EPA shows that no drinking water
source water protection areas are located within the vicinity of the site. The Ohio
Administrative Code Section 3701-28 defines and regulates private water systems. This
program provides the inspections, laboratory testing, and permits that are necessary for the
approval of a private water system. Hamilton County Health Department implements the

regulations and the approval ofa private water system. Due to the historical groundwater
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impact in the neighboring properties, the potential for approval of a private water well in the
adjacent vicinity of the site is unlikely. In addition, Rohm and Haas will implement
institutional controls to restrict the groundwater use at the facility. Based on this information,

potential exposure to groundwater as a potable water supply was not evaluated quantitatively in
the risk assessment.

The nearest surface water body is Mill Creek, immediately adjacent to the west side of the
facility.

4.1.3  Potential Receptors

The identification of potential human receptors is based on the characteristics of the site, the
surrounding land uses, and the probable future land uses.

4.1.3.1 On-Site Receptors

Given the current and future industrial land use of the Rohm and Haas Facility, the principal
potential human receptor that may be exposed to COPCs in on-site media (e.g., soil) is an on-
site industrial worker. Two types of on-site workers are considered: one who spends most or
all of his/her day engaged in outdoor activities, and one who spends most of his/her day
indoors. In addition to the industrial worker, the construction worker involved in occasional

activities requiring excavation into the subsurface could also be exposed to on-site media.

There may also be occasional visitors to the facility, such as customers, vendors, or contractors.
However, these individuals are unlikely to be present in areas potentially affected by COPCs in
soil and groundwater. In addition, visits by the same individual are likely to be much less fre-
quent than the daily contact assumed for an industrial worker.

Unauthorized access to the operational areas of the facility is physically and administratively
restricted. The facility is operational 24 hours per day with a security system and fencing to
prevent intrusion of trespassers. As a result, there is minimal potential for an occasional tres-
passer to gain access to the operational 27 acres of the site. Therefore, a trespasser was not
considered a potential on-site receptor.

4.1.3.2 Off-Site Receptors

Potential off-site receptors include individuals residing or working down-gradient of the
facility, individuals using Mill Creek for recreational purposes, such as fishing, swimming, or
wading, and recreational users at the adjacent ball fields. The creek and the ball field
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recreational users were evaluated quantitatively. For the purpose of this assessment, the off-

site residents were evaluated qualitatively.

4.2 IDENTIFICATION OF EXPOSURE PATHWAYS

This section describes the potential pathways by which the receptors described above could be
exposed to COPCs located at or released from the Rohm and Haas Facility. An exposure
pathway is a description of the mechanism by which an individual may come into contact with
COPCs in the environment. In accordance with USEPA Risk Assessment Guidance (RAGS)
(USEPA, 1989a), potential exposure pathways applicable to the Rohm and Haas Facility have
been identified and addressed. An exposure pathway is defined by four elements (USEPA,
1989a):

1. A source and mechanism of COPC release to the environment;

2. An environmental receiving or transport medium (e.g., air, soil) for the released
COPC;

3. A point of potential contact with the medium of concern; and

4. An exposure route (e.g., ingestion) at the contact point.

An exposure pathway is considered “complete” if all elements are present. Only complete ex- .
posure pathways need be evaluated. The characterization of the potential exposure pathways at
the Rohm and Haas Facility, based on existing information, is presented in the preliminary
SCM in Figure 4 and Table 2. Potential on-site receptors may be exposed to COPCs in surface
and subsurface soil, groundwater, and air. Potential off-site receptors may be exposed to
COPCs in surface water, sediment, air and via the food chain (i.c., fish ingestion). Further

discussion of potential exposure pathways is presented in the following subsections.

4.2.1 Soureces, Mechanisms of Releases, and Mechanisms of Transport

The primary on-site sources of chemicals in soils at the site were historical activities. Current
activities at the facility, except for the combined sewer system (CSS), are not believed to have a
significant potential for release of chemicals to the environment. Therefore, this analysis is
based on historical sources only. The releases from historical sources and possibly from the
CSS have potentially resulted in chemical impact in on-site soils and in on-site groundwater
and off-site seeps. A brief summary of the nature and extent of impact to various media is pro-
vided in the FI Report (Geomatrix, 2002).
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As stated in Section 2.1, the Rohm and Haas facility has never been involved in the
manufacture, blending, or compounding of pesticides or herbicides, mercury, methyl mercury
or tributyltin (oxide). The pesticides and herbicides, which have been detected at low
concentrations at and near the site, are likely associated with activities pre-dating chemical
manufacture at the site (i.c., dairy farming activities) or the result of surface water run-off and
aerial drift from surrounding industrial use and commercial and/or residential applications of
these chemicals. In addition, no records show that PCBs and PAHs were related to the
historical activities. Consequently, pesticides or herbicides, mercury, PCBs and PAHs are not
major constituents of concern related to the facility.

There are a number of mechanisms by which the COPCs identified above can migrate to other
areas or to other media. USEPA (1989a) has identified several of these mechanisms. Based on

current information, the relevance of these mechanisms to the Rohm and Haas Facility is
discussed below.

Fugitive Dust Generation. Non-volatile chemicals present in soil can be released to ambient
air as a result of fugitive dust generation. Several non-volatile chemicals have historically been
detected in soil at the facility, including some SVOCs and metals. Although most of the facil-
ity is covered by structures, pavement, or grassy, landscaped areas that would prevent the re-

suspension of dusts, this pathway was considered complete. This assumption also addresses
the possibility that some of the structures may be removed. '

Volatilization. Volatile chemicals present in soil and groundwater may be released to ambient
or indoor air by volatilization through the vadose zone. Several volatile chemicals have been
detected in both soil and groundwater at the facility. Therefore, the soil-to-air and ground-
water-to-air pathways are potentially relevant to the Rohm and Haas Facility.

Surface Water Runoff. Surface water drainage enters the facility’s CSS where it is trans-
ported to the Mill Creck Wastewater Treatment Plant, which is operated by the Metropolitan
Sewer District (MSD). Under torrential rain conditions surface drainage from the site could
enter Mill Creek. Sediment samples from Mill Creek were collected and analyzed, which
would represent deposition from runoff.

Leaching (percolation). Chemicals present in soil may migrate downward to groundwater as a
result of meteoric water infiitration. Chemicals from the site are believed to have entered

groundwater in the Upper Aquifer on site. This pathway is potentially relevant to the Rohm
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and Haas Facility. However, Lower Aquifer groundwater does not exhibit impact from the
Rohm and Haas Facility based on additional site investigation results (Geomatrix, 2004). In
addition, data obtained from the additional facility investigation activities show that
groundwater deeper within the Upper Aquifer predominantly exhibits impacts from off-site
sources, with localized possible exceptions (i.e., in the vicinity of UAW15-50). Additional
leaching will be considered in the proposed further assessment of the groundwater to surface
water migration pathway and potential migration to the lower aquifer to support Corrective
Measures.

Groundwater Transport. The supplemental facility investigation results (Geométrix, 2004)
show that shallow groundwater impacts from the site may have migrated beyond the Rohm and
Haas Facility western bbundary, and reached points of groundwater discharge along and within
Mill Creek. Low concentrations of suspected Rohm and Haas Facility constituents have been
detected in seep waters and creek sediments in the vicinity of the Rohm and Haas Facility.
Although a French drain and slurry wall have been installed at the Rohm and Haas Facility to
reduce chemical migration onto the site and migration off site toward Mill Creek, this pathway
is considered relevant to the Rohm and Haas Facility.

Bioaccumulation. Certain chemicals, depending on their physicochemical properties, can be
taken up from surface water and sediment by aquatic organisms and concentrated in their tis-
sues. Exposure would then result from ingestion of those organisms, e.g., fish. This pathway
was considered an insignificant exposure pathway because the Mill Creek is not used for
subsistence fishing and because, except for perhaps PCBs and mercury, contaminated fish |
tissue are not expected to occur at Mill Creek. This is based on Ohio EPA sampling data of
Mill Creek (discussed further in Section 7.1.1). In addition, an independent USEPA evaluation
concluded that bioaccumulative contaminants in the Mill Creek were likely the result of
adjacent industrial activities (Attachments | and 2 of Final Recommended Approach for
Development of Groundwater Target Levels, Rohm and Haas Facility, Reading, Ohio, June 25,
2007). However, as a conservative approach, the fish ingestion pathway was quantitatively
evaluated for a recreational fisherman scenario. '

42.2 Exposure Points and Routes

Based upon the migration pathways discussed above, points of potential human contact with
chemicals are on-site soil, on-site groundwater, on-site air, off-site air, off-site (ball fields) soil,
off-site surface water in Mill Creek, sediment from Mill Creek and ingestion of fish from Mill
Creck.
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Potential exposure routes associated with chemicals in soil are incidental ingestion, dermal
contact, and inhalation of volatile chemicals and re-suspended particulates in air. Exposure
routes associated with affected groundwater consist of inhalation of volatile chemicals released
to air through volatilization and incidental dermal contact in areas where shallow groundwater
is encountered during an excavation activity. As stated in Section 4.1.2, the groundwater
ingestion pathway is incomplete. Exposure routes applicable to chemicals in surface water are
incidental ingestion, and dermal contact. The primary exposure route applicable to chemicals

in sediments is dermal contact. Ingestion of fish from Mill Creek was also considered as a.
potential exposure route.

4.2.3  Exposure Pathways

Given the release processes discussed above, the potential exposure pathways for current and
future land use of the Rohm and Haas Facility property are presented below.

Outdoor Industrial Worker. Rohm and Haas Facility workers primarily involved in
nonintrusive outdoor activities could be exposed to surface soil (typically the top 6 inches) via
incidental ingestion and dermal contact. Soil analytical resuits collected from up to 2 foot bgs
were considered as exposure point concentrations for this receptor because not enough data
were collected from depths between 0 to 6 inches in accordance with the approved work plan.
These worker receptors may also be exposed via inhalation to COPCs present on fugitive dusts
generated by wind erosion or construction activities or volatile COPCs released to ambient air

as a result of volatilization from groundwater or soil. These receptors could be present under
current and future industrial land use conditions.

Indoor Industrial Worker. On-site facility workers who spend most of their day indoors are
unlikely to be exposed to soil. These workers may be exposed via inhalation to volatile COPCs
from soil and groundwater that are released to indoor air. These receptors could be present un-
der current and future industrial land use conditions.

Construction Workers. Construction workers may be exposed to subsurface as well as sur-
face soil (i.e., mixed soils) via incidental ingestion and dermal contact during intrusive
construction/excavation activities. Mixed soil analytical results collected from 0 to 15 feet bgs
were evaluated for this receptor. These receptors may also be exposed to ambient air
containing volatile COPCs released from soil or exposed groundwater during excavation
activities. This receptor may also directly contact exposed groundwater containing COPCs as
part of construction activities and inhale COPCs present on fugitive dusts generated by
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construction activities. However, dermal contact to exposed groundwater is only potentially
applicable in areas where groundwater was encountered at depths less than 15 feet because
normal construction activities usually occur within 15 feet bgs. These receptors could be

present under current and future industrial land use conditions.

Off-site Residents. Off-site residents could be exposed to airborne COPCs as a result of fugi-
tive dust and volatile emissions. However, the degree of exposure through these air pathways
is likely to be less than that of the on-site workers, because residents are farther from the site
although their exposure duration is assumed to be longer (365 days versus 250 days, and 30
years versus 25 years). These receptors were evaluated qualitatively based on the potential
inhalation exposures of the outdoor industrial worker.

Off-site Recreational Users of the Ball Fields. Due to the proximity of the ball field to the
industrialized portion of the Rohm and Haas facility, a potential for contaminated surface water
runoff to contact the ball field soils was considered a potential exposure pathway. Thus, direct
contact with the ball field soils was considered for adults and children using the fields.

Recreational Wading and Fishing of Mill Creek. Because COPCs were detected in Mill
Creek, off-site receptors could be exposed to COPCs in surface water, sediments and ingestion
of fish. A recreational wader of Mill Creek could be exposed via direct contact with the creek
or incidental ingestion of creek water. COPCs were also identified in creek sediments. A
recreational wader could also be exposed via incidental ingestion and dermal contact with the
creek sediments. Recreational waders evaluated in this HHRA include adults and children. A
recreational fisherman user scenario was also evaluated even though the Ohio Department of
Health (ODH) has already issued advisories for fish consumption from the Mill Creek (OEPA,
2008a). Specifically, the ODH has advised that all persons limit consumption of sport fish
caught from all waters in Ohio to one meal per week due to potential concerns with mercury
contamination. In addition, the ODH has issued a specific advisory for the Mill Creek in that
all persons should limit consumption of sport fish from the Mill Creek to one meal per month
due to potential concerns with PCB contamination. For this risk assessment, it was assumed
that a recreational fisherman could be exposed via ingestion of contaminated fish, and via
incidental ingestion and dermal contact with surface water and sediments while fishing. Thus,
an adult recreational fisherman was evaluated in this HHRA for informational purposes.
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4.3 EXPOSURE QUANTIFICATION

The following paragraphs describe how exposure was quantified for the above exposure sce-
narios. The assumptions and approaches to be used are consistent with a Reasonable Maxi-
mum Exposure (RME) approach as defined by USEPA (1989a). The RME scenario is defined
by USEPA as the “highest exposure that is reasonably expected to occur at the site.”

4.3.1  Exposure Point Concentrations

The concentrations of chemicals at specific exposure points will vary over space and time.
However, a single estimate of an exposure point concentration is currently required by USEPA
guidance (1989a, 1992a) for risk assessment calculations. This single value must be represen-
tative of the average concentration to which a person would be exposed over the duration of the
exposure. As a conservative approach, the maximum concentrations collected site-wide were
used as the exposure point concentrations for all receptors and all media except for an intrusive
industrial worker associated with the soil exposure pathways. The maximum detected
concentrations were used as the representative concentrations to compensate for limited data on
an Area of Concern {(AOC) and solid waste management unit (SWMU) basis approach.

Exposure point concentrations ate generally estimated using measured concentrations in envi-
ronmental media, or estimated based on fate and transport models. Depending on a number of
factors, including the distribution of the data (normal versus lognormal), the proportion of the
samples reported as non-detect, and the total number of samples, there are several statistical
parameters that may be used to estimate exposure point concentrations. USEPA (1992a) guid-
ance recommends using the 95 percent upper confidence limit (95% UCL) of the mean as the
exposure point concentration. 95% UCLs were only calculated for the mixed soil data (0-15
feet in depth) since sufficient data points were available as described in Section 4.3.1.1 below.
Current USEPA-recommended methods for fitting distributions and calculating UCLs are
discussed in USEPA (2002a) and the User’s Guide of ProUCL Version 3.0 (hereafter referred
to as ProUCL). USEPA has worked with its contractor, Lockheed Martin to develop the
ProUCL software package to perform the distributional tests and UCL calculations described in
the OSWER guidance (USEPA, 2002b). ProUCL Version 3.0 can be used to assign data
distributions and calculate UCLs when adequate data are available. To select the equation,
statistical analysis of the data distribution was performed for soil and groundwater data using
the ProUCL software. Data for the surface water (six samples) were not sufficient to support a
statistical distribution analysis because of the small sample set. The distribution was used to
determine the most appropriate statistical method to calculate the 95% UCL; i.¢., the exposure
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point concentration. In the event that the recommended 95% UCL exceeded the maximum

detected value, the maximum value was used as the exposure point concentration.

The presence of a chemical in some, but not all, samples suggests that it may also be present in
the non-detect samples at some concentration between zero and the SQL for each sample.
There are several methods for estimating the concentration in these non-detect samples
(USEPA, 1992b). These include simple substitution methods, distributional methods, and
robust statistical methods. The current default position of USEPA (1989a} is to substitute 2
the SQL for all non-detects. Thus, if a COPC was not detected in a particular sample, it was

assumed to be present at one-half the SQL for calculating exposure point concentrations.

4.3.1.1 Soil

A single exposure point concentration for soil was derived based on an analysis of data for two
soil depths: surface soil and mixed soil. Surface soil represents the soil to which the industrial
worker may be exposed and was defined by soil samples collected from less than 2 foot bgs.
Mixed soil represents soil to which a construction worker may be exposed and was defined by
soil samples collected between 0 and 15 feet bgs. Unsaturated zone soil was defined by all soil
samples above the water table (24 feet bgs). Since there were only three samples between 15
and 24 feet bgs, an independent assessment of unsaturated soil was not conducted.

Although localized areas of elevated concentrations were identified in the original risk
assessment, exposure point concentrations for COPCs were developed using site-wide data.
Exposure point concentrations developed using site-wide data are more representative of the
exposure scenario for an on-site intrusive worker because a receptor’s exposure would not be
limited to that one area. Appendix G presents the data used to estimate exposure point
concentrations for each COPC.

A 95% UCL was calculated as the representative concentration for each chemical using
ProUCL for COPCs identified in mixed soil (i.e. <15 feet bgs). 95% UCLs were not calculated
for surface soil (0-2 feet bgs) COPCs since the number of data points are limited on AOC and
SWMU basis (i.e., the maximum detected concentration site-wide was used for surface soils).
The recommended UCI value was used as the representative concentration for mixed soils
(<15 feet bgs) as sufficient data were available. If the recommended UCL value was higher
than the maximum value detected, the maximum concentration detected was used as the

representative concentration in mixed soil. Exposure point concentrations in soil are presented
in Table 3.1.
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Surface soil data collected from adjacent to the ball field area for a recreational user was
considered separately as a local area due to its uniqueness. The maximum concentrations

detected in surface soil of this area were used as the exposure point concentrations.

4.3.1.2 Groundwater

Localized areas of elevated concentrations were identified in the original risk assessment. As a
conservative approach, the maximum concentration detected in groundwater was used as the
representative concentration. Exposure point concentrations in groundwater are presented in.
Table 3.2. The use of the maximum concentration will result in an exposure point
concentration that is higher than a site-wide concentration based on a 95% UCL. This

approach will result in higher estimates of risk because an on-site receptor’s exposure would
not be limited to that one area.

4.3.1.3 Surface Water

Six surface water samples were collected and the maximum concentrations were used as the
representative concentrations in surface water related to the site. Thallium is the only metal
that is identified as a COPC in surface water. Thallium was not detected in the non-filtered
samples. Therefore, the dissolved concentration is used as the exposure point concentration.
Exposure point concentrations in surface water are presented in Table 3.3.

4.3.1.4 Sediment

As a conservative approach, the maximum concentrations were used as the representative
concentrations in sediment related to the site. Exposure point concentrations in sediment are
presented in Table 3.4,

4.3.1.5 Indoor Air

Exposure point concentrations in indoor air were estimated using the Johnson & Ettinger model
(1991). The Johnson & Ettinger model was parameterized by USEPA (2004) to evaluate
potential emissions from subsurface soil or groundwater to indoor air. A more detailed
description of the model is provided in Appendix I. The maximum detected VOC
concentrations were used for the evaluation. COPCs evaluated for the soil and groundwater
indoor air exposure pathways are based on whether the COPCs in soil and groundwater are
volatile organic compounds as defined in Region 9 PRG Tables. Tables 3.5 and 3.6 summarize

the soil and groundwater concentrations used to calculate exposure point concentrations for the
indoor air exposure pathways.
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4.3.1.6 Ambient Air

Ambient (outdoor) air concentrations were estimated independently for fugitive dust emissions
and volatilization. Fugitive dust emissions from soil were estimated using the particulate
emission factor equations including a regional-specific Q/C term. Volatilization from soil was
estimated using the volatilization factor model developed by USEPA (1996b). ASTM model
(ASTM, 1998) was used to estimate exposure to VOCs in ambient air from groundwater during
construction activities. A more detailed description of these models is presented in Appendix J.
COPCs evaluated for the soil and groundwater ambient air exposure pathways are based on
whether the COPC in soil and groundwater is a volatile organic compound as defined in Region
9 PRG Tables. Tables 3.7 and 3.8 summarize the soil and groundwater concentrations used to

calculate exposure point concentrations for the ambient air exposure pathways.

4.3.1.7 Fish

Concentrations in fish tissue were estimated from maximum detected concentrations in surface
water for inorganic compounds and from maximum detected concentrations in creek sediments
for organic compounds. Only those chemicals specified in Table 4-2 “Important |
Bioaccumulative Compounds” in the USEPA guidance document “Bioaccumulation Testing
and Interpretation for the Purpose of Sediment Quality Assessment” (USEPA, 2000a) were
assumed to be taken up by fish. Table 3.9 summarizes the fish tissue concentrations used to
calculate exposure point concentrations for the fish ingestion pathways. Although the Mill
Creek is designated as warm water habitat to meet uses associated with a healthy fish
community per OEPA information (http://www.epa.state.oh.us/portals/35/rules/01-30.pdf). a
recreational fishermen scenario was used to calculate the fish ingestion pathway. The input
exposure parameters for a recreational fishermen scenario used to calculate the fish ingestion

pathway were based on professional judgment according to the following site-specific
conditions:

1. There are not any specific susceptible populations that would be subsistence fishing in
that area of the Mill Creek. The Mill Creek does not support a diverse enough fish
population that would attract fishermen and the fish present within the Mill Creek are
not of a size that can support subsistence fishing. The most recent Ohio EPA fish data
from the creek (2002) had only 1 species (carp) that had an average body weight greater
than 100 g and these larger fish comprised only about 2% of the total fish population in
the creek. The Mill Creek Restoration Project was contacted in December 2008
regarding use of the Mill Creck by fishermen. The director of the Mill Creek
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Restoration Project, stated that they advocate that no fish be consumed that have been
caught from the Mill Creek. The director also stated that the only known “fishing” spot

is Winton Lake at Winton Woods Park, which is located approximately 4.5 miles from
the ROH Cincinnati facility on the West Fork of the Mill Creek.

2. There are other fishable bodies of water within ten-mile radius that would attract
anglers. The location of the site (and Mill Creek near the site) is not an attractive
fishing spot due to the limited access and a significant number of industrial facilities in
the immediate vicinity with 24-hr security and fences adjacent to the creek.

43.2  Exposure Equations
The “Annual Average Daily Dose” (AADD) or “Lifetime Average Daily Dose” (LADD) are

the general parameters used to quantify exposure doses in site risk assessments. The AADD is
used as a standard measure for characterizing long-term non-carcinogenic effects. The LADD
addresses exposures that may occur over varying durations from a single event to an average
70-year human lifetime and is used to estimate potential carcinogenic risks.

The equations for calculating AADD and LADD for ingestion exposures are those presented by
the USEPA in their 1989 RAGS guidance (USEPA, 1989a). The AADD and LADD equations
for dermal exposures are taken from the 2004 RAGS dermal guidance (USEPA, 2004a).

4.3.3  Exposure Parameters

Exposure parameters are quantitative estimates of the frequency, duration, and magnitude of
exposure to various media. The exposure parameters were selected from USEPA (1989a,
1991a, 1997a, 2002b, and 2004a) guidance, as appropriate, or were based on site-specific

factors when applicable. Tables 4.1 through 4.14 present the exposure parameters for each of
the receptors. '

5.0 TOXICITY ASSESSMENT

The toxicity assessment is comprised of two parts (USEPA, 1989a):

1. Hazard Identification evaluates available information regarding the potential for a
chemical to cause adverse health effects in exposed individuals; and

2. Dose-Response Assessment estimates the relationship between the extent of expo-

sure and the increased likelihood (e.g., probability or chance) and/or severity of
adverse effects.

BRA Text - October 2010 FINAL_Rev03_19-20-10.docx 33



Rohm and Haas Chemicals LLC -
Cincinnati Plant

Baseline Risk Assessment
Revision: 05, October 2010
Page 34 of 113

Hazard identification entails calculating whether a chemical can cause an increase in a particu-
lar adverse effect (e.g., cancer) and the likelihood that the adverse effect will occur in humans.
The result of hazard identification is a profile of the available toxicological information and its
relevance to human exposure under conditions present in the environment. The hazard identifi-
cation process has been completed by USEPA for all the chemicals identified as COPCs at the
Rohm and Haas Facility.

Dose-response assessment entails quantifying the relationship between the dose of a chemical
and the incidence of adverse effects in the exposed population. The results of the dose-
response assessment are toxicity criteria that are used in the risk characterization to estimate the
likelihood of adverse effects occurring in humans at different exposure levels. The toxicity
criteria used to evaluate noncarcinogenic and carcinogenic health risks are commonly referred

to as reference doses (RfDs) and slope factors (SFs), respectively. The basis for these criteria is
described briefly in the following sections.

5.1 TOXICITY CRITERIA FOR NONCARCINOGENIC HEALTH RISKS

Observable adverse noncancer effects of chemicals occur only after a threshold dose is reached.
For the purposes of establishing health criteria, this threshold dose is usually estimated from the
no-observed adverse effect level (NOAEL) or the lowest-observed adverse effect level
(LOAEL) determined in chronic animal exposure studies. The NOAEL is defined as the high-
est dose at which no adverse effects occur, whereas the LOAEL is defined as the lowest dose at
which adverse effects begin to occur. NOAELs and LOAELSs derived from animal studies are
used by the USEPA and other regulatory agencies to establish RfDss for human intake of non-
carcinogenic compounds. RfDs, which are expressed in terms of milligrams of chemical per
kilogram of body weight per day (mg/kg-day), are criteria intended to represent the dose of a
chemical that is not expected to cause adverse health effects over a lifetime of daily exposure,
even in sensitive individuals, with a substantial margin of safety.

Uncertainty factors are used to set RfDs in an attempt to account for limitations in the quality
or quantity of available toxicity data. Most RfDs include an uncertainty factor of 100, which is
comprised of a factor of 10 to account for potential uncertainties in extrapolating animal data to
human health effects, and another factor of 10 to account for possible differences in sensitivity
within the human population. Furthermore, if the available database is incomplete and an
LOAEL is used to establish an RfD, or if a chemical is persistent or bicaccumulative, then an
additional safety factor of 10 may be applied.
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The duration of exposure is considered in the development of RfDs. Exposure duration is

divided into three categories for purposes of risk assessment (USEPA, 1989a):

e Acute refers to exposures for short durations measured in seconds, minutes, or
hours and to effects that appear promptly after exposure.

e Subchronic refers to exposures of intermediate duration, from 2 weeks to 7 years.

¢ Chronic refers to prolonged or repeated exposures and effects that develop only
after exposures from 7 years to a lifetime.

The exposure durations for complete exposure pathways in this risk assessment include chronic
and subchronic exposures. The industrial worker and recreational user are considered to have
chronic exposures, while the construction worker is considered to have a subchronic exposure.

However, to be conservative, chronic RfDs have been used for both chronic and subchronic
exposures. '

5.2 TOoXICITY CRITERIA FOR CARCINOGENIC HEALTH RISKS

Regulatory guidance assumes that chemicals that are carcinogenic should be treated as if they
do not have thresholds (USEPA, 1989a). This approach assumes that the dose-response curve
for carcinogens only allows for zero risk at zero dose (i.e., for all doses, some risk is assumed
to be present). To estimate theoretically plausible responses at these low doses, various
mathematical models are used. The accuracy of the projected risk depends on how well the
model predicts the true relationship between dose and risk at dose levels where the relationship

cannot be feasibly measured. The accuracy of these models is currently unknown, but they are
believed not to underestimate the true risk.

Health risks for exposure to carcinogens are defined in terms of probabilities that quantify the
likelihood of a carcinogenic response in an individual receiving a given dose of a particular
compound. The slope factor (SF), which is expressed in units of (mg/kg-day)’, is defined as
the 95% UCL of the probability of a carcinogenic response per unit daily intake of a chemical
over 70 years. By using the 95% UCL, the estimate of carcinogenic response is conservative
and purposefully overestimates the actual risk posed by the chemical.

5.3 TOXICITY CRITERIA USED IN HUMAN HEALTH RISK ASSESSMENT
The USEPA has completed toxicity assessments for most of the COPCs identified in this

HHRA. The toxicity criteria used to evaluate noncarcinogenic and carcinogenic health risks
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are reference doses (RfDs) and cancer slope factors (SFs), respectively. The RfDs and SFs for
the COPCs being evaluated were gathered from the following USEPA sources, in descending
order of hierarchy:

o . USEPA (2007) Integrated Risk Information System (IRIS)

IRIS is an USEPA electronic database containing up-to-date health risk and EPA
regulatory information for numerous chemicals. IRIS contains only toxicity criteria that
have been verified by the USEPA Work Groups and, consequently, is considered to be
the preferred source of toxicity information. Information on IRIS always supersedes all
other sources.

» EPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs)

The Office of Research and Development/National Center for Environmental
Assessment/Superfund Health Risk Technical Support Center (STSC) develops
PPRTVs on a chemical specific basis when requested by EPA’s Superfund program.
The PPRTVs are presented on the Region 9 PRG tables (USEPA, 2004b). ’

o  Other Toxicity Values

Additional EPA and non-EPA sources of toxicity information. Priority should be given
to those sources of information that are the most current, the basis for which is
transparent and publicly available, and which have been peer reviewed. The additional
sources used in the risk assessment include the following sources.

¢ The California Environmental Protection Agency (Cal EPA) toxicity values
(http://www.oehha.ca.gov/risk/chemicalDB//index.asp).

¢ The Oak Ridge National Laboratory Risk Assessment Information System
toxicity values (http://risk/Isd.oml.gov/index.shtml).

o The Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk
Levels (MRLs) (http://www.atsdr.cdc.gov/mrls.html).

The associated toxicity criteria for the COPCs evaluated in this HHRA are presented in Tables
5.1 and 5.2 for noncarcinogenic chemicals and Tables 6.1 and 6.2 for carcinogenic chemicals.
The toxicity profiles for the COPCs at the site can be found in the Oak Ridge National
Laboratory Risk Assessment Information System and the ATSDR websites.

The RfD or SF was used for the oral route of exposure. Consistent with USEPA (US EPA,
1996a, b and ¢), the inhalation reference concentration (RfC) or inhalation unit risk factor was
used for the inhalation route of exposure. Oral toxicity values adjusted for gastrointestinal (GI)

absorption were used as toxicity values for evalvating dermal exposure.
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6.0 RISK CHARACTERIZATICN

Risk characterization represents the final step in the risk assessment process. In this step, the
results of the exposure and toxicity assessments are integrated into quantitative or qualitative

estimates of potential health risks. Potential noncarcinogenic health effects and carcinogenic
health risks are characterized separately.

6.1 NONCARCINOGENIC HEALTH EFFECTS

Potential adverse noncarcinogenic health effects were evaluated using the hazard index (also
called HI) approach as recommended by USEPA (1989a). The first step in this approach is to

compare the AADD for each chemical to the appropriate RfD. This comparison is expressed in
terms of a “hazard quotient,” which is calculated as follows:

AADD,
Hazard Quotient, = :

i

Per USEPA guidance (USEPA, 2004c), a comparison of a concentration term (instead of
AADD) with an reference concentration (RfC) was used for the inhalation exposure pathway.
The hazard quotient for the inhalation exposure pathway is calculated as follows:

inhalation Hazard Quotient ; =

(Car - o) EYEDED | o

(AT)(365days/yvear)
where:
Cair-voo) = Csoil /VF;
Csoil= COPC concentration in soil (i.e., EPC);
VF =  Volatilization factor (m*/Kg);
EF = Exposure frequency (days/year);
ED = Exposure duration (years);
ET = Fraction of EF time breathing air at the site; and
AT = Noncancer averaging time (years).

A hazard quotient less than or equal to 1 indicates that the predicted exposure to that chemical
should not result in an adverse noncarcinogenic health effect (USEPA, 1989a). In cases where

individual chemicals potentially act on the same organs or result in the same health endpoint
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(e.g., respiratory irritants), potential additive effects may be addréssed by calculating a hazard
index as follows:

I

Hazard Index = Z Hazard Quotient,
i=1

A hazard index of less than or equal to 1 indicates acceptable levels of exposure for chemicals
having an additive effect. In this HHRA, a screening-level hazard index was calculated by
summing the hazard quotients for all chemicals, regardless of toxic endpoint, as recommended
by agency guidance (USEPA, 1989a). This approach is generally believed to overestimate the
potential for noncarcinogenic health effects due to simultaneous exposure to multiple chemicals
because it does not account for different toxic endpoints (USEPA, 1989a; NRC, 1988; Risk
Commission, 1997; Seed, et al., 1995). However, it can be used as a screening tool to rapidly
identify those exposure scenarios for which exposure to multiple chemicals does not pose a

noncarcinogenic health risk.

It should be noted that hazard quotients or hazard indices greater than 1 do not necessarily
mean that adverse health effects will be observed. As discussed in Section 5.0 and shown in
Tables 5.1 and 5.2, a substantial margin of safety has been incorporated into some of the RfDs
developed for the COPCs. For these chemicals, adverse health effects may not be observed
¢ven if the hazard quotient or hazard index is much larger than 1. If the screening hazard index
is greater than 1, a target organ-specific hazard index may be calculated to more accurately
assess the potential for noncarcinogenic effects to specific target organs.

The following sections summarize the results of the noncarcinogenic risk characterization for
the four receptors quantitatively evaluated. The summary hazard indices are presented in
Tables 7.1 through 7.8 and Tables 8.1 through 8.8; the calculations supporting these values are
presented in Appendices I and J.

Indoor Industrial Worker

The potential noncancer hazard quotients and hazard indexes associated with exposure to the
COPCs in soil and groundwater by indoor industrial workers are summarized in Tables 7.1 and
8.1 and detailed calculations are presented in Appendix 1. The total hazard index is 0.83, which
is below the acceptable hazard level of 1. Therefore, exposure to chemicals in soil and
groundwater that migrate to indoor air would not result in an unacceptable cancer risk under the

conditions evaluated for this receptor.
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Outdoor Industrial Worker

The potential noncancer hazard quotients and hazard indexes associated with exposure to the
COPCs in soil and groundwater by outdoor industrial worker are summarized in Tables 7.2 and
8.2. The total hazard index is 0.19, indicating exposure to chemicals in soil and groundwater

would not result in unacceptable noncarcinogenic health effects under the conditions evaluated.

Construction Worker

The potential noncancer hazard quotients and hazard indexes associated with exposure to the
COPCs in soil and groundwater by the construction worker are summarized in Tables 7.3 and
8.3. The total hazard index is 1.1, which slightly exceeds the acceptable hazard level of 1.
However, the total hazard index for each target organ (total liver hazard index of 0.62, total
kidney hazard index of 0.01, the total blood hazard index of 0.12 and the other hazard index of
0.39) is less than the acceptable hazard level of 1. Therefore, exposure to chemicals in soil and

groundwater would not result in unacceptable noncarcinogenic heaith effects under the
conditions evaluated.

Adult Recreational Wader of Mill Creek

The potential noncancer hazard quotients and hazard indexes associated with exposure to the
COPCs in surface water and sediments via incidental ingestion and dermal contact by an adult
recreational wader of the creek are summarized in Tables 7.4 and 8.4. The total hazard index is
0.006, indijcating that exposure to chemicals in surface water and sediments would not result in
unacceptable noncarcinogenic health effects under the conditions evaluated.

Child Recreational Wader of Mill Creek

The potential noncancer hazard quotients and hazard indexes associated with exposure to the
COPCs in surface water and sediments in Mill Creek via incidental ingestion and dermal
contact by a child recreational wader of the creek are summarized in Tables 7.5 and 8.5. The
total hazard index is 0.036, indicating that exposure to chemicals in surface water and

sediments would not result in unacceptable noncarcinogenic health effects under the conditions
evaluated.

Ball Field Recreational User (Age 6-13)

The potential noncancer hazard quotients and hazard indexes associated with exposure to the
COPCs in surface soil near the ball fields by a child recreational user age 6-13 are summarized

in Tables 7.6 and 8.6. The total bazard index is 0.037, indicating that exposure to chemicals in
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surface soil near the ball fields would not result in unacceptable noncarcinogenic heaith effects
under the conditions evajuated.

Ball Field Recreational User (Age 13-17)

The potential noncancer hazard quotients and hazard indexes associated with exposure to the
COPCs in surface soil near the ball fields by a child recreational user age 13-17 are
summarized in Tables 7.7 and 8.7. The total hazard index is 0.036, indicating that exposure to
chemicals in surface soil near the ball fields would not result in unacceptable noncarcinogenic
health effects under the conditions evaluated.

Adult Fisherman

The potential noncancer hazard quotients and hazard indexes associated with exposure to the
COPCs in fish and via incidental ingestion and dermal contact with surface water and
sediments by an adult recreational fisherman of the creek are summarized in Tables 7.8 and 8.8.
The total hazard index is 0.67. The total hazard index is below the acceptable hazard index of 1
for the major site-related COPCs.

Off-site Residential Receptor

The potentiél hazard index associated with exposure to airborne COPCs as a result of fugitive
dust and volatile emissions for an off-site residential receptor was not calculated. Based on the
low contribution of the inhalation pathway (0.021) to the hazard index for the outdoor
industrial worker at the Rohm and Haas Facility (Table 8.2), the potential hazard index for off-
site residential receptors is also considered to be well below one, as a result of dispersion of
chemicals in air.

6.2 CARCINOGENIC EFFECTS

Carcinogenic health risks are defined in terms of the increased probability of an individual
developing cancer as the result of exposure to a given chemical at a given concentration. As
required by USEPA (1989a), lifetime excess cancer risks are estimated for any chemical as
follows:

Lifetime Excess Cancer Risk; = LADD; x SF;
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Per USEPA guidance (USEPA, 2004c¢)}, a concentration term combined with unit risk was also

used for the inhalation exposure pathway. The lifetime excess cancer risk for the inhalation
exposure pathway is calculated as follows:

Lifetime Excess Cancer Risk; = (Carroc) (EFNED)(ET) , Unit Risk

(AT)(365days/yvear)
where:

Chirvory = For soil: Csoil /VF , where

Csoil = COPC concentration in soil (i.e., EPC) (mg/kg);
VF = Volatilization factor (m’/kg);
EF = Exposure frequency (days/year);
ED = Exposure duration (years);
ET = Fraction of EF time breathing air at the site

(unitless); and

AT = Noncancer averaging time (years).

As with hazard indices, the estimated excess cancer risks for each chemical and exposure route

are summed regardless of toxic endpoint to estimate the total excess cancer risk for the exposed
individual.

Regulatory agencies such as USEPA have defined what is considered an acceptable level of
risk in various ways. The USEPA (1990a and 1990b} considers 1 x 10° to Ix 10™* to be the
target range for acceptable risks at sites where remediation is considered. Estimates of lifetime
excess cancer risk associated with exposure to chemicals of less than one-in-one-million (1 x

10"®) are considered to be so low as to not warrant any further investigation or analysis
(USEPA, 1990a).

It should be noted that cancer risks above the target raﬂge do not necessarily mean that adverse
health effects will be observed. Current methodology for estimating the carcinogenic potential
of chemicals is not believed to underestimate the true risk, but could overestimate the true risk
by a considerable degree.

The following sections summarize the results of the carcinogenic risk characterizations for the
receptors evaluated. The summary total estimated lifetime excess cancer risks are presented in

Tables 7.1 through 7.8 and Tables 8.1 through 8.8; the calculations supporting these values are
presented in Appendices I and J.
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Indoor Industrial Worker

The estimated theoretical lifetime excess cancer risks associated with exposure to the COPCs in
soil and groundwater by a current indoor industrial worker are summarized in Tables 7.1 and
8.1 and supporting calculations are presented in Appendix I. The total estimated cancer risk is
14x107° , which is within the acceptable risk range of 1 x 10* to 1 x 10°%. Therefore, exposure
to chemicals in soil and groundwater that migrate to indoor air would not result in an
unacceptable cancer risk under the conditions evaluated for this receptor.

Outdoor Industrial Worker

The estimated theoretical lifetime excess cancer risks associated with exposure to the COPCs in
soil and groundwater by current outdoor industrial worker are summarized in Tables 7.2 and
8.2. The total estimated cancer risk is 4.7 x 10, which is within the acceptable risk range of 1
x10*to 1 x 10, Therefore, exposure to chemicals in soil and groundwater would not result
in an unacceptable cancer risk under the conditions evaluated for this receptor. The chemical
that contributes most to the total estimated cancer risk is arsenic, which is associated with the
site-specific background discussed in the Supplemental RT (Geomatrix, 2004).

Construction Worker

The estimated theoretical lifetime excess cancer risks associated with exposure to the COPCs in
soil and groundwater by current on-site construction workers are summarized in Tables 7.3 and
8.3. The total estimated cancer risk is 3.5 x 10, which is within the acceptable risk range of 1
x 10%to 1 x 10, Therefore, exposure to chemicals in soil and groundwater would not result in
an unacceptable cancer risk under the conditions evaluated for this receptor.

Adult Recreational Wader of Mill Creek

The estimated theoretical lifetime excess cancer risks associated with exposure to the COPCs in
surface water and sediments by an adult recreational wader of Mill Creek are summarized in
Tables 7.4 and 8.4. The total estimated cancer risk is 9.7 x 107, which is below the acceptable
risk range of 1 x 107 to 1 x 10°. Therefore, exposure to chemicals in surface water and
sediments would not result in an unacceptable cancer risk under the conditions evaluated for
this receptor.

Child Recreational Wader of Mill Creek

The estimated theoretical lifetime excess cancer risks associated with exposure to the COPCs in

surface water and sediments by a child recreational wader of Mill Creek are summarized in
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Tables 7.5 and 8.5, The total estimated cancer risk is 3.7 x 10°°, which is below the acceptable
risk range of 1 x 10™ to 1 x 10®. Therefore, exposure to chemicals in surface water and

sediments would not result in an unacceptable cancer risk under the conditions evaluated for
this receptor.

Ball Field Recreational User (Age 6-13)

The estimated theoretical lifetime excess cancer risks associated with exposure to the COPCs in
surface soil by a child recreational user age 6-13 at the adjacent ball fields are summarized in
Tables 7.6 and 8.6. The total estimated cancer risk is 2.1 x 10, which is below the acceptable
risk range of 1 x 107 to 1 x 10°°. Therefore, exposure to chemicals in surface soil would not
result in an unacceptable cancer risk under the conditions evaluated for this receptor.

Ball Field Recreational User (Age 13-17)

The estimated theoretical lifetime excess cancer risks associated with exposure to the COPCs in
surface soil by a child recreational user age 13-17 at the adjacent ball fields are summarized in
Tables 7.7 and 8.7. The total estimated cancer risk is 1.3 x 10°®, which is below the acceptable
risk range of 1 x 10™ to 1 x 10°®. Therefore, exposure to chemicals in surface soil would not
result in an unacceptable cancer risk under the conditions evaluated for this receptor.

Adult Recreational Fisherman

The estimated theoretical lifetime excess cancer risks associated with exposure to the COPCs in
fish and via incidental ingesﬁon and dermal contact with surface water and sediments by an
adult recreational fisherman of the creek are summarized in Tables 7.8 and 8.8. The total
estimated cancer risk is 1.2 x 10", The total cancer risk is above the acceptable risk range of 1
x 10% to 1 x 10°°, primarily due to fish ingestion pathway, indicating that exposure via ingestion
of fish in the Mill Creek from ﬁshing activities may result in an unacceptable cancer risk under
the conditions evaluated for this receptor. The primary chemical of concern is arsenic. Arsenic
was detected in only one duplicate sample in surface water; thus, the risk from this compound
is likely overestimated based on this low frequency of detection and the utilization of the

maximum detected concentration with conservative uptake parameters in the fish tissue
modeling.

Off-site Residential Receptor

The potential lifetime excess cancer risk associated with exposure to airborne COPCs as a

result of fugitive dust and volatile emissions for an off-site residential receptor was not
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calculated. Based on the low contribution of the inhalation pathway (3.0 x 107, which is less
than 1 x 10} to carcinogenic risk for the outdoor industrial worker at the Rohm and Haas
Facility (Table 8.2), potential cancer risks for off-site residential receptors are also considered
to be well below the acceptable risk range, based on dispersion of chemicals in air.

6.3 UNCERTAINTY ANALYSIS

Uncertainty is inherent in many aspects of the risk assessment process, and generally arises
from a lack of knowledge of (1) site conditions, (2) toxicity and dose-response of the COPCs,
and (3) the extent to which an individual will be exposed to those chemicals. This lack of
knowledge means that assumptions must be made based on information presented in the scien-
tific literature or professional judgment. While some assumptions have significant scientific
bases, others do not. The assumptions that introduce the greatest amount of uncertainty and
their effect on the noncarcinogenic and carcinogenic risk estimates are discussed below. This
discussion is generally qualitative in nature, reflecting the difficulty in quantifying the uncer-
tainty in specific assumptions. In general, assumptions were selected in a manner that purpose-
fully biases the process toward health conservatism.

6.3.1 Data Evaluation and Selection of Chemicals of Potential Concern

The selection of COPCs was based upon the results of the sampling and analytical program
established for the Site. The factors that contribute to the uncertainties associated with the
identification of COPCs are inherent in the data collection and data evaluation processes,
including appropriate sample locations, adequate sample quantities, laboratory analyses, data
validation, and treatment of validated samples.

The predominant sources of uncertainty and potential bias associated with site characterization
are based on the procedures used for site investigation (including sampling plan design and the
methods used for sample collection, handling, and analysis) and the procedures used for data
evaluation. In general, a very comprehensive sampling program was implemented to account
for the chemicals most likely to be present at the Site as a result of past Site history and
activities. However, due to slow recharge rates in some of the monitoring wells (MW-EPA-2,
UAWO04-20, UAW05-20, UAW06-20, UAW08-20, UAW 10-50, UAW10-80, UAW21-30 and
UAW?22-20), low-flow sampling methods were not used to collect the samples from these wells
from 2001 — 2006. Thus, the concentrations of VOCs in these wells could be different than the
values reported. Starting in 2007, groundwater samples will be collected using low-flow purge
and sample techniques in all wells to reduce the uncertainty regarding the concentrations of
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VOCs in these wells. Similarly, although certain areas were not characterized due to limited
access (e.g., areas underneath the buildings), it is reasonably expected that the impact from
those areas is adequately represented by the data collected from nearby locations.

Chemicals that were not detected or chemicals detected less than 5 percent of the time were
eliminated during the COPC selection process, except for vinyl chloride, which may be
breakdown product of other compounds, and thus was not eliminated based on frequency of
detection. Although this has the potential to result in underestimating risks, consistent with
USEPA (1989a) guidance, these chemicals were assumed not to be related to the manufacturing
process and therefore, risks and hazards likely were not underestimated. Select compounds had
elevated detection limits above risk-based screening limits, which is likely due to interferences
caused by other chemicals with significantly elevated concentrations. Among those chemicals
eliminated because of low detection frequencies (i.e., <5-percent), the majority had detection
limits within one order of magnitude of the screening levels. Inclusion of the select results for
compounds (alpha-BHC, beta-BHC, and gamma-BHC) with detection limits more than two
order magnitude greater than the screening levels in soil would not have altered the conclusions
of the risk assessment since the screening levels for these compounds were based on soil-to-
groundwater protection levels and were much lower than the direct contact PRGs. For a few
compounds (Aldrin and Aroclor 1242) with detection limits more than two orders of magnitude
of the screening levels in groundwater, the screening levels used were associated with the
groundwater ingestion pathway, which is an incomplete exposure pathway for the site and
therefore, the conclusions of the risk assessment would not have changed. Eliminating
bromodichioromethane, chioroform, 2-methylnaphthalene and cyanide in groundwater and
arsenic in surface water as COPCs based on the fact these compounds did not exceed their
respective MCLs may have resulted in underestimating the total risk since the detected
concentrations were higher than tap water PRGs. However, the maximum detected
concentrations of these compounds (chloroform, 2-methylnaphthalene, cyanide and
bromodichloromethane) were within one order of magnitude of the tap water PRGs, which
would not have caused an exceedance of the 1E-04 to 1E-06 target risk range.

In soil, three VOCs (acrylonitrile, iodomethane, and tetrachloroethene), three SVOCs
(dibenz(a,h)anthracene, 2,4-dimethylphenol and indeno(1,2,3-cd)pyrene), and seven pesticides
(aldrin, alpha-BHC, beta-BHC, gamma-BHC, chlorobenzilate, dieldrin, and Endosulfan 1I)
were eliminated from the chemicals of potential concern list due to infrequent detection
(detected at a frequency of less than 5%). All concentrations for VOCs are estimated with a “J”
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qualifier, and iodomethane and tetrachloroethene were also detected in the blanks with a “B”
qualifier. In addition, the maximum detected concentrations are within one order of magnitude
of the screening levels. In groundwater, one SVOC (2-methylnaphthalene), and four pesticides
and PCBs (Aldrin, Aroclor 1242, alpha-BHC, and Isodrin) were eliminated from the chemicals
of potential concern list due to infrequent detection. '

To determine the compounds that may be present at concentrations consistent with surrounding
conditions, background samples were collected to evaluate chemicals occurring naturally in soil
(e.g., metals) or regionally as a result of neighboring industrial activities. A total of ten off-site
background locations were sampled and two samples from each location (total of twenty
samples) were analyzed as part of the facility investigation program. Five locations (borings B-
01 through B-05) were sampled near the baseball fields and Swimming Pool and Recreational
Center (south of the site), and five locations (borings B-06 through B010) were sampled near

~ the Former Municipal Water Supply Well Field owned by the City of Reading (north of the site
and north of Cincinnati Drum and Pristine). Although efforts were made to gain access to all of
the properties adjacent to the Rohm and Haas facility, access for off-property sampling could
only be obtained from the City of Reading property. Two samples were collected from each
location at depths of 1.5 to 2 feet bgs and 9 to 11.5 feet bgs. The background samples were
analyzed for CLP-TAL plus aniline, isodrin and tin. The background data showed that metals
and other naturally occurring chemicals (e.g. calcium) were detected in the majority of samples
apalyzed. Twenty-six SVOCs (including 2-methylnaphthalene, acenaphthene, anthracene,
benzo(a)anthracene, benzo{a)pyrene, benzo(b)fluoranthene, benzo(ghi)perylene, bis(2-
ethylhexyl)phthalate, carbazole, chrysene, dibenz(a,h)anthracene, dibenzofuran, fluoranthene,
fluorene, indeno(1,2,3-cd) pyrene, naphthalene, phenanthrene, and pyrene), pesticides (4,4°-
DDE, aldrin, dieldrin, endrin ketone, and isodrin) and PCBs (Aroclor 1254 and Aroclor 1260)
were also detected in one or more samples from background locations. Statistical analysis of
the background data is provided in Appendix K.

The maximum detected concentrations in surface water, including seep water, were compared
to EPA’s National Recommended Water Quality Criteria (NRWQC) for human health
consumption of surface water and aquatic organisms (e.g., fish, crayfish) to determine
additional COPCs in surface water associated with potential surface water exposure pathways.
When NRWQC are not available, MCLs or RSLs were used as the comparison values. The
comparison results (Tables 8.9 and 8.10) show that beta-BHC, alpha-chlordane, 4,4’-DDE,

4,4°-DDT, dieldrin, heptachlor epoxide, aluminum, arsenic, chromium, iron, lead, manganese,
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and vanadium were identified as additional COPCs in seep water, and bis(2-
ethylhexyl)phthalate and arsenic were additional COPCs in surface water.
Dibromochloromethane and thaltium were previously identified and included in the risk
calculations. The detected surface water concentration of 1.4 pg/l for bis(2-
ethylhexyl)phthalate is very close to the conservative screening level of 1.2 pg/l. The NRWQC
for arsenic of 0.018 pg/l includes consumption of water and organism pathways. Although the
fish ingestion pathway did show an unacceptable cancer risk, the detected arsenic concentration
of 3.6 pg/l was the only detection in three surface water samples and it was detected in a
duplicate sample that was qualified by the laboratory as being an estimated value. Excluding
metals detected in seep water may result in underestimating the risk; however, direct human
exposure to seeps was considered an incomplete exposure pathway because of the limited
physical areal extent of the seeps and low to no visible flow.

An additional comparison to Ohio River Basin Human Health surface water criteria was
performed for compounds detected in surface water (including seep water). The Ohio EPA
screening levels used for the comparison are presented in Tables 8.9 and 8.10. As shown in
Table 8.9 (Comparison of Maximum Detections in the Seeps to Surface Water Criteria for
Human Health), only two compounds (chlorobenzene and mercury) have lower Ohio EPA
screening levels than the NRWCC, MCL or RSLs. Of these two compounds, only the
maximum detection of mercury (0.18 ug/L) exceeds the Ohio EPA criterion of 0.012 ug/L. For
compounds detected in surface water samples (Table 8.10), only the mercury Chio EPA
screening value of 0.12 ug/L was lower than the NRWCC, MCL or RSLs. The maximum
detected concentration of mercury in the surface water (0.094 ug/L) exceeds this Ohio EPA
criterion. Although mercury was identified as a potential additional compound of concern in
seeps and surface water, it is eliminated as a compound of potential concern for the fish

ingestion pathway because mercury is not a major site-related constituent of concern.

6.3.2  Exposure Assessment

Exposure Point Concentrations

. The use of site-wide data to develop exposure point concentrations in soil may underestimate
the exposure in locations where the concentrations of various contaminants exceed screening
levels; however, the compounds were eliminated from further evaluation based on a frequency
of detection that is less than 5%. However, the potential exposure for an industrial worker to
be exposed only to these locations where infrequently detected compounds are co-located is
unlikely due to the nature of their activities. In addition, the soil and groundwater quality data
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presented in Tables 1.1 and 1.2 show that the compounds that were eliminated due to low
frequency of detection were not located in the same area as the compounds identified as
 COPCs. For chemicals that were not detected in individual samples, it was assumed that one-
half the SQL was representative of the concentration that may be present in soil for purposes of
calculating the arithmetic average and 95% UCL concentrations used as the exposure point
concentrations associated with the soil direct contact exposure pathways. The current default
position of USEPA (1989a) is to substitute one-half the SQL for all non-detects. USEPA
guidance (1992b) indicates that substitution of one-half of the SQL is adequate when the
proportion of non-detects is less than 10 to 15 percent. If the fraction of non-detects becomes
large, then assuming that the value of each non-detect is equal to one-half of the SQL will
generally overestimate the expected true mean concentrations, with the dégTee of
overestimation increasing with increasing proportions of non-detects. In addition, the use of
maximum concentrations instead of site-wide averages as exposure point concentrations for the
sutface soil, groundwater, inhalation of indoor air, and surface water and sediment exposure
pathways is conservative, which likely resulted in overestimating the total risk.

For metals detected in groundwater and surface water, concentrations analyzed for total metals
were used for the exposure point concentrations. However, the dissolved concentration was
used as the exposure point concentration for some compounds in surface water since total
metals were not analyzed at every location. Using the dissolved concentration instead of the
total concentration may result in a slight underestimation of the risk.

Fish tissue concentrations were estimated using maximum detected concentrations in surface
water and sediments. Using the maximum detected concentration likely overestimates the risk
as fish are mobile organisms and may be exposed to a wide range of concentrations. In
addition, the fish tissue concentrations were modeled which likely results in an overestimation
of risk given the conservatism of the model assumptions.

Environmental Fate and Transport

Fate and transport models were used to estimate indoor and ambient air concentrations of
COPCs volatilized from soil and groundwater. While some site-specific conditions were
incorporated into the model, the model results are typically conservative, which tends to over-
estimate risk. The use of soil data in the Johnson and Ettinger soil indoor air model was based
on the assumption that soil and soil gas in equilibrium could result in an overestimation of the
risk. Soil gas data would be more accurate for the indoor air evaluation. However, soil gas

data were not collected for the site. As a conservative approach, infinite source was assumed in
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the model. In addition, a small industrial building used in the previous risk assessment was
used in the cutrent model.

Exposure Assumptions and Parameters

The exposure assessment is based on an reasonable maximum exposure (RME) scenario, which
is defined by USEPA as the highest exposure that could reasonably be expected to occur for a
given exposure pathway at a site (USEPA, 1989a). To achieve this goal, the RME is based on
highly conservative exposure assumptions. For example, the evaluation assumes that an
industrial worker will be present on-site for 250 days per year for 25 years. For a construction
worker, exposure was assumed to occur four and half months over one year exposure duration,
which may be greater than most site construction projects. This and other upper-bound
estimates of exposure most likely overestimate the potential health risks associated with
exposure to the COPCs in soil. Exposure to VOCs in ambient air from groundwater by the
construction worker is assumed to occur based on migration through the vadose zone, which
may underestimate the risk and hazard due to emissions to ambient air from groundwater
exposed during the construction activities. However, the exposure to groundwater for a
construction worker is limited because groundwater will be pumped out of the excavation area
to facilitate construction activities. Thus, dermal contact with groundwater is a more

significant exposure pathway when compared to the inhalation of emissions from groundwater
for a construction worker.

The creek recreational wader scenario was evaluated separately for an adult and a child
receptor. This approach may underestimate risks for a receptor that lives near Mill Creek for
his/her entire life: 6 years as a child and 24 years as an adult. However, if the risk and hazard
index for a child and adult recreational wader are combined, the risk and hazard index are still
below the acceptable risk and hazard levels. Separating the risk evaluation for a ball field
recreational user to age 6-13 and age 13-17 may also underestimate risks for a child that uses
the ball field between age 6-17. However, if the risk and hazard index for the two age groups
are combined, the risk and hazard index are still below the acceptable risk and hazard levels.

The adult recreational fisherman scenario was evaluated using a conservative “fraction ingested
from a contaminated source” of 100%. Based on the location of the site and the fact that the
Mill Creek is not an attractive fishing spot, especially near the site, it is unlikely for a fisherman
to only fish in the Mill Creek during the fishing season. In addition, the following input

exposure parameters used will result in over-estimation of the total risk and hazard:

BRA Text - October 2010_FINAL_Rev 05_10-20-1% doex 49



Rohm and Haas Chemicals LLC
Cincinnati Plant

Baseline Risk Assessment
Revision: 05, October 201¢
Page 50 of 113

» An adult exposure duration of 30 years was used for the calculation.

¢ Although there is a current fish advisory issued for the Mill Creek that recommends a
limit of one meal per month of fish from the Mill Creek due to the presence of PCBs, a
more conservative exposure frequency was utilized in the risk assessment (20 meals of
fish/yr) versus the exposure frequency currently recommended by the Chio EPA (12
‘meals/year based on the fish advisory). The conservative exposure frequency was
based on the season for when fishing activities are most likely to occur (May through

September) at a frequency of once per week given the climate of the Cincinnati area and
ease of access to the creek.

» The conservative default meal size of 228 grams was used in the calculations for the
fish ingestion pathway from the BRA to be consistent with U.S. EPA guidance at
http://www.epa.gov/waterscience/fish/advice/es.html.

6.3.3  Toxicity Assessment
Uncertainty in Toxicity Criteria

One of the largest sources of uncertainty in any risk assessment is associated with the scientific
community’s limited understanding of the toxicity of most chemicals in humans following ex-
posure to the low concentrations generally encountered in the environment. The majority of
available toxicity data are from animal studies, which are then extrapolated using mathematical
models or multiple uncertainty factors to generate toxicity criteria used to predict what might
occur in humans. Sources of conservatism in the toxicity criteria used in this evaluation
include:

e The use of conservative methods and assumptions fo extrapolate from high dose
animal studies to predict the possible response in humans at exposure levels far
below those administered to animals;

» The assumption that chemicals considered to be carcinogens do not have thresholds
(i.e., for all doses greater than zero, some risk is assumed to be present); and

s The fact that epidemiological studies (i.e., human exposure studies) are limited and
are not generally considered in a quantitative manner in deriving toxicity values.

The toxicity criteria used in the HHRA are based on an evaluation of noncarcinogenic and
carcinogenic health risks that were developed using different methods. The noncarcinogenic

criteria (i.e., oral and inhalation RfDs) incorporate multiple uncertainty factors to account for
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limitations in the quality or quantity of available data (e.g., animal data in lieu of human data).
These uncertainty factors are applied without regard to available data on the true likelihood of a
variation in human response. Therefore, RfDs may be hundreds of times smaller than doses
that would actually cause adverse health effects. This purposeful bias in the development of

RfDs overestimates the actual potential for noncarcinogenic health risks for these chemicals.

The carcinogenic toxicity criteria (i.e., oral and inhalation SFs) also are developed using tech-
niques that purposefully bias the criteria toward health conservatism. For example, most SFs
are based on the premise that cancer data from high dose animal studies will predict cancer
response in humans at dose levels thousands of times lower. The process also assumes that the
carcinogenicity of a chemical in an animal model is representative of the response in humans.
Finally, the statistical fechniqucs used by regulatory agencies to extrapolate data from animals
to human exposures generally assume that the dose-response curve is linear and that the 95%
UCL of the slope is representative of the chemical’s carcinogenic potency. In addition, a factor
of 3 applied to the cancer toxicity value of mutagenic compound (i.e. benzo(a)pyrene) for child
age 2 to 16, which is a conservative approach. In aggregate, these assumptions overestimate

the risk estimates. Given this, actual risks are unlikely to be higher than the risk estimates, but
could be considerably lower.

Lack of Route-Specific Toxicity Criteria

In the absence of data for the inhalation route of exposure, the SF or RfD) for the oral route was
used in the evaluation. As a result, the health risk estimates for these chemicals may be over-
or underestimated. When available, agency-derived toxicity values were used in the quantita-
tive risk assessment. Although toxicity values were not available for every detected analyte,
omission of these chemicals is not anticipated to underestimate the predicted overall health
risks. In fact, there may be some overestimation of the adverse health effects due to the con-

servatism involved in toxicity assessment of toxic chemicals that drive the human health risks
at the site.

Use of Chronic Toxicity Data for Subchronic Exposures

The exposure period for the construction worker is assumed to be one year, which is less than
the typical duration required to be classified as chronic exposure (7 years). Use of chronic

toxicity criteria for a subchronic exposure duration, however, is conservative and likely to
overestimate the hazard index.
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Weight of Evidence of Carcinogenicity

As shown in Tables 6.1 and 6.2, USEPA assigns weight-of-evidence classifications to potential
carcinogens (IRIS, 2007). Constituents evaluated in this assessment are classified as Group A,
Group B1, Group B2, Group C, or Group D, defined as follows:

e Group A constituents (known human carcinogens) are agents for which there is suf-
ficient evidence to support a causal association between exposure to the agents in
humans and cancer.

* Group B1 constituents (probable human carcinogens) are agents for which there is
limited evidence of carcinogenicity in humans.

¢ Group B2 constituents (probable human carcinogens) are agents for which there is
sufficient evidence of carcinogenicity in animals, but inadequate or no evidence in
humans.

* Group C constituents (possible human carcinogens) are agents for which there is
limited evidence of carcinogenicity in animals and inadequate or no human data.

s Group D constituents are not classifiable as to their carcinogenicity in humans based
on no human data and inadequate animal data.

Four of the chemicals evaluated were identified in Group A; one of the chemical evaluated was
identified in Group B1; sixteen of the chemicals evaluated were identified in Group B2; three
of the chemicals evaluated were identified in Group C; ten were identified in Group D; and
seven are not currently assigned to a group by USEPA (Tables 6.1 and 6.2). Quantitative
cancer risk characterization is generally performed for all Group A, B1, and B2 carcinogens
identified at a site. A quantitative evaluation of Group C carcinogens and other chemicals
identified as carcinogens is typically performed on a case-by-case basis because the weight of
evidence in support of an association between constituent exposure and cancer is not as strong
as Group A, B1, and B2. To be conservative, all twenty one of these chemicals were evaluated
quantitatively as carcinogens. Group D constituents are not quantitatively evaluated as
carcinogens. '

6.3.4  Uncertainty Associated with Risk Characterization

One source of uncertainty that is unique to risk characterization is the assumption that the total
risk associated with exposure to multiple chemicals is equal to the sum of the individual risks
for each chemical (i.e., the risks are additive). Other possible interactions include synergism,
where the total risk is higher than the sum of the individual risks, and antagonism, where the
total risk is lower than the sum of the individual risks. Relatively little data are available
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regarding potential chemical interactions following environmental exposure to chemical mix-
tures. Some studies have been carried out in rodents given simultaneous doses of multiple
chemicals. The results of these studies indicated that no interactive effects were observed for
mixtures of chemicals affecting different target organs (i.e., each chemical acted independ-
ently), whereas antagonism was observed for mixtures of chemicals affecting the same target
organ, but by different mechanisms (Risk Commission, 1997).

While there are no data on chemical interactions in humans to chemical mixtures at the dose
levels typically observed in environmental exposures, animal studies suggest that synergistic
effects will not occur at levels of exposure below their individual effect levels (Seed, et al.,
1995). As exposure levels approach the individual effect levels, a variety of interactions may
occur, including additive, synergistic and antagonistic (Seed, et al., 1995).

Current USEPA guidance for risk assessment of chemical mixtures (USEPA, 1989a) recom-
mends assuming an additive effect following exposure to multiple chemicals. Subsequent
recommendations by other parties, such as the National Academy of Sciences (NRC, 1988} and
the Presidential/Congressioﬁal Commission on Risk Assessment and Risk Management (Risk
Commission, 1997) have also advocated a default assumption of additivity. As currently prac-
ticed, risk assessments of chemical mixtures generally sum cancer risks regardless of tumor
type and sum non-cancer hazard indices regardless of toxic endpoint or mode of action. Given

the available experimental data, this approach likely overestimates potential risks associated
with simultaneous exposure to multiple chemicals.

6.3.5 Conclusions of Uncertainty Analysis

In summary, these and other assumptions contribute to the overall uncertainty in the risk
assessment. However, given that the largest sources of uncertainty generally result in over-

estimates of exposure or risk, it is believed that results presented in this document are based on
conservative estimates.

6.4 THE POTENTIAL RISK ASSOCIATED WITH MIGRATION OF IMPACTED
GROUNDWATER TO SURFACE WATER

The potential risk associated with migration of itmpacted groundwater to surface water was
evaluated for the site because groundwater may be discharging into surface water at Mill
Creek. The migration of impacted groundwater to surface water is not currently a pathway of
. concern due to the operation of a French Drain that collects groundwater from the shallow

upper aquifer; however, this pathway is a potential concern in the future if the French Drain
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system is decommissioned or otherwise becomes non-operational. It should be noted that
continuous operation of the French Drain is planned and in fact, increasing the operational
capacity of the French Drain is currently being evaluated by Rohm and Haas.

A conservative screening approach was used by comparing the most current maximum detected
concentrations in groundwater in all wells to EPA’s NRWQC for human health consumption of
surface water and aquatic organisms (e.g., fish, crayfish) to determine COPCs in groundwater.
MCLs were used as the screening levels if NRWQC were unavailable, and RSLs for tap water
were used if neither NRWQC nor MCL were available. Results of this comparison (Table
8.11) identified the following COPCs in groundwater: 1,1,2-trichloroethane, 1,2-
dichlorobenzene, 1,4-dichlorobenzene, 1,]1-dichloroethane, 1,2-dichloroethane, benzene,
bromodichloromethane, carbon tetrachloride, chlorobenzene, chloroform, methylene chloride,
tetrachloroethene, toluene, trichloroethene, vinyl chloride, 2-methylnaphthalene, aniline, bis(2-
ethylhexyl)phthalate, naphthalene, aluminum, antimony, arsenic, cadmium, chromium, cobalt,

iron, lead, manganese, nickel, thallium, and vanadium,

These 31 COPCs in groundwater were identified for the groundwater to surface water
discharge pathway when comparing the maximum detected concentrations in groundwater to
the most conservative surface water screening value (2009 NRWQC, 2010 MCL or RSL for tap
water). An additional comparison to Ohic EPA Ohio River Basin human health surface water
screening levels was performed for compounds detected in groundwater. The Ohio EPA
screening levels used for the comparison are also presented in Table 8.11. For compounds
detected in the groundwater samples (Table 8.11), seven compounds (1,1-dichloroethene,
chlorobenzene, trans-1,2-dichloroethene, 2-chlorophenol, mercury, selenium and silver) have
lower Ohio EPA screening levels than the NRWCC, MCL or RSLs. Of these seven
compounds, only the maximum detections of 1,1-dichloroethene, 2-chlorophenol and mercury
exceed the Ohio EPA surface water criteria for drinking water. Note that the maximum
detections of 1,1-dichloroethene and 2-chlorophenol did not exceed the Ohio EPA surface
water criteria for human health non-drinking water sources. The non-drinking water criteria are
more applicable to the Mill Creek based on its current water supply designation by the state for
agricultural and industrial water supply use only (per OEPA information at
http://www.epa.state.oh.us/portals/35/rules/01-30.pdf). When compared to Ohio EPA human

health screening values for non-drinking water uses, only mercury was identified as an

additional compound of concern in seeps, surface water and groundwater. However, mercury
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is eliminated as a compound of potential concern because mercury is not a major site-related
constituent of concern.

7.0 SCREENING ECOLOGICAL RISK ASSESSMENT

A Screening Ecological Risk Assessment (SERA) was performed for the Rohm and Haas
Facility. The goal of the SERA is to determine whether constituents suspected to be derived
from the Rohm and Haas Facility pose a potential risk to plants, animals, and ecologically
valuable habitats in the vicinity of the Facility.

This SERA report identifies and analyzes the following:

¢ Potential ecological receptors, including sensitive and protected species, wetlands
and water bodies, and natural areas in the site vicinity;

¢ Constituent sources, affected media, and constituents of potential ecological concern

(COPECs); and

¢ Potential exposure pathways for plants and animals.

Based on this analysis, potential ecological risks are identified and areas of the site are priori-

tized according to the degree of the risks. Principal data gaps are identified and the need for
further evaluation is discussed.

The primary guidance documents used to prepare this SERA are as follows:

¢ Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (“ERAGS”, USEPA, 1997d);

¢ Guidelines for Ecological Risk Assessments (USEPA, 1998b);

¢ Guidelines for Characterizing Background Chemicals in Soil at Superfund Sites
(USEPA, 2001b); and '

¢ Role of Screening Level Ecological Risk Assessments and Refining Contaminants
of Concern in Baseline Ecological Risk Assessments (USEPA, 2001c¢).

According to these guidance documents, the SERA is the first tier in the process of evaluating
ecological risks at RCRA sites. The purpose of the SERA is to quickly screen available

information to identify areas that need closer evaluation, and determine more specifically the
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type and degree of ecological risk. In cases where there is insufficient information, the SERA
can identify data gaps that can be addressed by additional tiers of effort such as a Baseline
Ecological Risk Assessment (BERA) or a Detailed Ecological Risk Assessment (DERA). The
BERA and the DERA may include field sampling and quantitative assessment of potential
risks. Thus, the results of the SERA are not intended as a definitive description and
characterization of ecological risks at the Rohm and Haas Facility. Rather, consistent with the
USEPA Region 5 approach, the SERA provides a preliminary analysis to assist Rohm and Haas
and USEPA in determining whether more comprehensive and detailed ecological evaluations
are needed.

71 PROBLEM FORMULATION

The problem formulation establishes the goals and focus of the SERA. It establishes the as-
sessment endpoints based on potentially complete exposure pathways and toxicological effects.

7.1.1  Environmental Setting
7.1.1.1 Terrestrial

An ecological characterization was performed to identify, map, and describe the upland, wet-
land and aquatic ecosystems that occur within the vicinity of the Rohm and Haas Facility.
Federal and state natural resource agencies were contacted regarding species of concern,
significant habitats, and fishery resources within 2 miles of the Rohm and Haas Facility
(Appendix L). In addition, a biologist from Geomatrix conducted a reconnaissance survey of
the site and surrounding area on May 29 and 30, 2001. The objectives of the survey were to
describe plant communities and aquatic resources on and adjacent to the site, observe wildlife
species, identify significant ecological resources, and observe evidence of stress to plants and

animals (if any) from site-related manufacturing processes.

The Rohm and Haas Facility operational area (excluding the recreational fields) is mostly
covered with buildings or asphalt. Little vegetation exists to support wildlife populations. The
area surrounding the Rohm and Haas Facility is a residential area that supports a diversity of
wildlife species tolerant of human activities. A total of five distinct upland vegetation plant
communities were identified within the vicinity of the Rohm and Haas Facility. Plant species
identified by cover type are presented in Table 9.1. Each terrestrial cover type is described
below as to plant species composition, vegetation structure and land use. Aerial photographs
showing the habitat types at the site and surrounding vicinity are provided in Appendix M. -
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Successional Old Field. A successional old ficld was identified along the western fence line of
the property and south of the property, but only comprises approximately 0.4 acre on the site
itself. It was dominated by panic grasses (Panicum sp.) and goldenrods (Solidago sp.). Other
herbs that occur in lesser abundance include yellow sweet clover (Melilotus officinalis), Queen
Anne’s lace (Daucus carota), and teasel (Dipsacus sylvestris). This cover type is periodically
disturbed, especially near the park which borders the southern and western portion of the
facility, and will likely remain in an early successional state. The successional old field serves
as wildlife habitat that provides edge, cover and food. Songbirds and mammalian species, such
as goldfinches (Carduelis tristis), song sparrows (Melospiza melodia), white-footed mice
(Peromyscus leucopus), and meadow voles (Microtus pennsylvanicus), which consume the
seeds of grass and forbs are typically observed in these areas. With an abundant prey base,
carnivores, such as red fox (Vulpes vulpes), may also reside in the area.

Riparian Forest. A narrow riparian forest is located along the banks of Mill Creek with
approximately 0.2 acres of this habitat type actually on site. The dense canopy is dominated by
red maple (4cer rubrum), box elder (Acer negundo), sycamore (Platanus occidentalis), and
cottonwood (Populus deltoides) trees. The understory varies in density and is dominated by
tartarian honeysuckle (Lonicera tatarica) and sandbar willow (Salix interior). The ground
layer was sparse due to the lack of sunlight penetration. The predominant species noted in the
ground layer included reed canary grass (Phalaris arundinacea), and goldenrods. The riparian
corridor provides excellent habitat for many animals because of the seasonal or perennial
presence of water. This water is likely used directly for drinking by animals in the general
area. In addition, pooled water (relatively still water along the creek banks), which is essential
for breeding populations of amphibians, was not observed during the site visit. The creek
banks are relatively steep in the vicinity of the site with consistently flowing water.

Residential Area. Residential areas lie to the south and east of the Rohm and Haas Facility.
They consist of buildings (mainly single family homes) surrounded by maintained lawns (i.e.,
frequent mowing) and ornamental plantings. The lawns consist of grasses and weed species,
including English plantain (Plantago lanceolata), crab grass (Digitaria ischaemum), and
dandelion (Taraxacum officinale). Ornamental shrubs and small trees are planted along the
foundations of the homes. In addition, larger trees are planted in the yards. Several recreational
areas (baseball diamonds and a school football stadium) and a cemetery are also found in this
cover type. This type of habitat comprises approximately 8 acres of the site, mostly (7 acres) of
which are baseball fields. The mowed lawn areas surrounding the residences and constant
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disturbance from human activity create an environment that is of limited value to wildlife.
Species more tolerant of human activity, such as American robins (Turdus migratorius) and
raccoons (Procyon lotor), may typically be present. The ornamental plantings provide nesting
sites and cover.

Industrial Area. The site itself (approximately 25.4 acres) and bordering lands to the north are
industrial. With the exception of the southern portion of the Rohm and Haas Facility, most of
these areas are covered with gravel, concrete, asphalt, rubble piles or a gravel and dirt mixture.
Areas to the north of the Rohm and Haas Facility are essentially devoid of vegetation, with the
exception of a few small weedy patches of grass, due to constant disturbances from heavy
equipment. The southern portion of the Rohm and Haas Facility (generally the area around
Building 40, stretching across to the immediate north of the parking lot, to the area south of

~ Building 27) has trees, lawn, and landscaping. Therefore, there is currently little area for free
growth of vegetation or development of wildlife habitats.

7.1.1.2 Freshwater Wetlands

A review of the U.S. Fish and Wildlife National Wetland Inventory (NWI) Maps (http:/
nationalmap.gov/) indicates the presence of a palustrine forested broad-leaved deciduous
temporarily-flooded (PFO1A) wetland on the western bank of Mill Creek across from the
Rohm and Haas Facility. Based on review of aerial photographs of this area (copies provided
in Appendix M), it appears that at least half of this wetland has been recently impacted by
construction activities in the area. In addition, the Mill Creek is classified as a riverine wetland
in some areas on the Glendale, Ohio quadrangle.

7.1.1.3  Mill Creek
Mill Creek borders the Rohm and Haas Facility to the west, and represents the only aquatic

habitat in the facility’s vicinity. Representatives of Geomatrix performed a visual
reconnaissance of Mill Creek at least once per calendar quarter during 2001, to check for the
presence of active seeps or any apparent sign of chemical impact. In October 2003,
representatives from USEPA and other government agencies participated in a reconnaissance
trip to Mill Creek. Geomatrix representatives also performed a visual reconnaissance of Mill
- Creek as part of the Supplemental FI in March 2004. The following bullets summarize Mill
Creek reconnaissance activities performed:

e Tirst Quarter 2001: March 21, 2001, by representatives of Geomatrix and Rohm and
Haas. This reconnaissance was performed within 48 hours of a rainfall event.
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Access to the creek bank was marginal due to its steep slopes, slippery footing, and
heavy brush cover. Despite this, the reconnaissance team was able to directly view
an estimated 80 percent of the bank lying west of the facility.

¢ Second Quarter 2001: April 18 and again on May 29 and 30, 2001, by Rohm and
Haas and Geomatrix personnel. An ecological survey (including observations from
a canoe on May 30™) was performed. At the time of the field reconnaissance, the
creek generaily contained approximately 24 inches of water in the center and three
to six inches along the banks. Pool areas, suitable for swimming, with over three
feet of water were found in several locations. The creek was flowing at a field
estimated rate of about one cubic foot per second (cfs). The creek is approximately
25 feet wide with a bed predominantly comprised of rock and concrete debris. The
earthen banks are steep (25° slope) and are well vegetated with a forested riparian
habitat. During the reconnaissance, several outfalls, some of which were combined
sewer overflows, were observed entering the stream. A sewer odor was observed
along this stream, with the strongest odor in the vicinity of the combined sewer
outfalls (CSOs)s. No aquatic fauna were observed in the stream during the survey.

s Third Quarter 2001: August 22, 2001 by representatives of Geomatrix. Small seeps

were identified near the northwest property corner and at a location about 300 feet
south of the northwest property corner.

¢ Fourth Quarter 2001: December 6, 2001, by Geomatrix. A stream gauge was

installed on the west bank of Mill Creek, near the north (upstream) facility boundary
across from the S8-1 stream station location.

e First Quarter 2002: March 6, 2002 by Geomatrix. During this reconnaissance, the
stream level was recorded. The seeps observed during the third quarter of 2001
were no longer visible. Eight creek bed sediment samples were collected from Miil
Creek at locations upstream, downstream and adjacent to the facility.

¢ October 2003: On October 28, 2003, Mill Creek was observed by representatives
from Rohm and Haas, USEPA, Geomatrix, Booz Allen Hamilton, the U.S.

Geological Survey and Ohio Environmental Protection Agency as part of a meeting
held at the site.

e March 2004: March 25, 26, and 27 by Geomatrix. During this reconnaissance, 6
creek bed samples and 6 surface water samples were collected at locations
downstream of and adjacent to the facility. '

Water quality standards described in Chapters 3745-1 and 3634-1 of the Ohio Administrative
Code (OAC) define beneficial use designations, describing existing or potential uses for surface
water bodies within the State of Ohio. These beneficial use designations consider the use and
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value of the water for public water supplies, the protection and propagation of aquatic life, rec-
reation in and on the water, agriculture, industrial, and other use issues. Possible beneficial use
designations include “aquatic life use,” “recreational use,” “public water supply,” and “state

resource water.”
The State of Ohio has assigned Mill Creek the following beneficial use designations:

¢ Aquatic Life — warm-water habitat;
e Recreation — primary contact recreation; and

e Water Supply — agricultural and industrial.

The designation as a warm-water habitat defines the “typical” warm-water assemblage of
aquatic organisms for the stream. Primary contact recreation waters are suitable for full body
contact recreation (e.g., swimming). To qualify as a primary contact recreation use, a stream
must have at least one pool with an area of at least 100 square feet and a depth of at least three
feet. The water supply designation indicates Mill Creek may be used for irrigation and live-
stock watering and industrial and commercial use without treatment.

The Mill Creek was identified as a priority impaired water on Ohio’s 2006 303(d) list.
Biological and chemical stream surveys indicate nutrients, bacteria, organic enrichment,
organic chemical pollutants, metals and habitat alterations are some of the primary causes of
impairment in the watershed (OEPA, 2004a). Virtually the entire length of the lower 17 miles
of Mill Creek (which includes the segment adjacent to the facility) have been in non-
attainment. Since 1988, 75% of biological index scores and evaluations (56 total) have
reflected poor or very poor quality (OEPA, 2004a). Contaminated fish tissue due to mercury
contamination (statewide) and PCBs (for approximately the lower 20 miles of Mill Creek) has
prompted the State of Ohio to issue a limited consumption advisory for all fish species (one -
meal per week of fish caught from all Ohio surface waters due to mercury contamination and
one meal per month of fish caught from Mill Creek due to PCB contamination) (OEPA,
2008a).

7.1.1.4 Fish and Wildlife Resources

Wildlife uses of each cover type were evaluated using literature sources and field observations.
Wildlife sightings included direct observations and also identifications based on vocalizations,
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tracks, browse, burrows, and scat. General wildlife values {(e.g., food and cover availability)
for each cover type were also noted.

No state-listed endangered, threatened, or species of concern occur within 2 miles of the Rohm
and Haas Facility (ODNR, 2005) (Appendix L); nor were any observed during the field
reconnaissances. Two federally-listed endangered species, Indiana bat (Myotis sodalis) and
running buffalo clover (Trifolium stoloniferum), arc listed as potentially occurring in the area
(USFWS, 2005) (Appendix L). The preferred summer habitat of the Indiana bat is dead trees
and snags along riparian corridors, especially those with exfoliating bark or cavities in the trunk
or branches that may be used as maternity roosts, and live trees (such as shagbark hickory)
which have exfoliating bark. Snag trees or shagbark hickory were not observed during the field
reconnaissance; therefore, this species is unlikely to occur in the vicinity of the site. Running
buffalo clover can be found in partially shaded woodlots, mowed areas, and along streams and
trails. Running buffalo clover requires periodic disturbance and a somewhat open habitat to
successfully flourish, but cannot tolerate full-sun, full-shade or severe disturbance. Although
conditions for running buffalo clover may be found in some areas on-site, the USFWS has
indicated that they believe the possibility of its occurrence on-site is remote. Running buffalo
clover was not observed during any of the site reconnaissances performed on 29 and 30 May
2001. The USFWS also notes that the site is within range of the bald eagle (Haliaeefus
leucocephalus), a Federally-listed threatened species, and the sheepnose mussel (Plethobasus
cyphyus), a Federal candidate species. Based on the site location, USFWS has indicated that

any project would have no effect on these two species, provided best management practices are
implemented. '

The surrounding 2-mile radius is occupied predominantly by residential homes and indus-
trial/commercial properties. The residential areas are dominated by mowed lawns interspersed
with trees and shrubs. The industrial areas consist of paved areas and buildings. Because of the
lack of vegetation and constant human activity, these areas do not support an abundance of
terrestrial wildlife. The wildlife expected to occur in the vicinity of the facility includes more
urbanized bird and mammalian species, such as rock dove (Columbia livia), gray squirtel
(Sciurus carolinensis), and Norway rat (Rattus norvegicus). Since limited areas of vegetation
exist, the population size in the area will also be limited. Tables 9.2 through 9.4 list species
that may potentially occur within and adjacent to the site based on the cover types identified

during the field reconnaissance. The species observed during the field reconnaissance (which
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are representative for the point in time of the field reconnaissance) also are identified in the
tables.

Portions of Mill Creek support a warm-water fishery, although no fish were observed in the
creek during the SERA reconnaissance, or other creek reconnaissances performed as part of the
FI or Supplemental FI (Geomatrix, 2002 and 2004). Pollutant and habitat modification impacts
in Mill Creek have reduced the biological community composition to a predominance of
pollution tolerant species based on data gathered in 1992, 1995, 1997 and 2002 (OEPA, 2004a).
Fish species recorded in the vicinity of the site during these studies included: white sucker,
common carp, creek chub, striped shiner, spotfin shiner, fathead minnow, bluntnose minnow,
central stoneroller, yellow bullhead, green sunfish, bluegill, orangethroat darter, blacknose
dace, silverjaw minnow, brown bullbead, white crappie, largemouth bass, Jobnny darter,
gizzard shad, and goldfish. A visual survey of the creek segment directly adjacent to the site
was completed in a canoe from Cincinnati Drum to the bridge south of the site on May 30,
2001. No fish of any species were observed in the water.

Results of macroinvertebrate sampling by the OEPA in Mill Creek were similar to the fish
survey results (OEPA, 2004a). Assessment in the urban and industrialized areas of Mill Creek
indicated declining water quality with poor to very poor macroinvertebrate communities in
1992 (based on quantitative sampling) and marginally good to poor communities in 1997
(based on artificial substrate sampling). Most improvements in the macroinvertebrates between
the 1992 and 1997 surveys were attributable to water quality improvements in East Fork Mill
Creek because of upgrades made to the Butler County Upper Mill Creek Water Reclamation
Facility (OEPA, 2004a). Additional macroinvertebrate surveys were conducted in the vicinity
of the site in 2002. In 1992, a total of 18 Taxa were recorded, in 1997, a total of 45 Taxa were .
recorded, and in 2002, a total of 38 Taxa were recorded from surveys conducted in the vicinity
of the site.

7.1.2 Source Areas

The Rohm and Haas Facility was constructed in 1949, and chemical manufacturing operations
began in 1950. The character and extent of chemical impact to environmental media at the site
is described in the FI Report (Geomatrix, 2002).

7.1.3  Fate and Transport

The fate and transport of chemicals in the environment are influenced by a variety of phys-
icochemical and site-specific factors. The chemical constituents detected in samples at the
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Rohm and Haas Facility include VOCs, SVOCs (primarily PAHSs), pesticides/PCBs, and
inorganic constituents. Environmental fate and transport processes for chemicals potentially
associated with the Rohm and Haas Facility are briefly discussed in the following subsections.
1t should be noted that PAHs are ubiquitous throughout Mill Creek based on sampling of the
Mill Creek con_ductcd by the OEPA. In the latest survey, conducted in 2002, PAHs were found
at six of eight sites in the survey (OEPA, 2004a). There were ten different PAHs identified
throughout the survey. All were part of the 16 priority pollutants PAHs identified by USEPA.
Six of the ten PAHs were evaluated by the MacDonald Sediment Quality Guidelines.
Individual and additive toxicity of PAH sediment compounds was evaluated using the
MacDonald Sediment Quality Guidelines. If total PAH sediment concentrations exceeded 22.4
mg/kg, the mixture was considered over the Probable Effect Concentration (adverse effects
nearly always occur). If any one PAH compound was over the MacDonald probable effects
concentration (PEC) the entire mixture is considered over the PEC even if the total amount of
PAHs was below 22.4 mg/kg. PAHs are classified as “pyrogenic” or “petrogenic”. Pyrogenic
PAH compounds are generated from combustion or pyrolysis of organic matter (wood, coal,
petroleum or wastes). Petrogenic PAHs are generated from organic matter subjected to
temperature and pressure over geologic time. The fingerprint of PAH compounds found in the
Mill Creek sediments would be classified as Pyrogenic. Possible sources of PAHs are from
urban runoff/fallout from diverse organic mixtures of soot, atmospheric dust, internal
combustion exhaust and storm water containing residual lubricating oils. Used motor oil is a
mixture of Pyrogenic and Petrogenic PAHs. The fingerprint of “fresh” used motor oil will have
a wide range of PAHs, from the lighter naphthalene to heavier benzo(b)fluoranthene, in
addition to alkyl PAHs. As the motor oil ages, it will tend to concentrate the less degradable
heavier pyrogenic PAH compounds. Sediment organics generally improved in the mainstem
and East Fork Mill Creek from 1997 to 2002. One site, Mill Creek at Crescentville Road
[River Mile (RM) 18.7], did not detect any sediment organic compounds in either year. PAHs
were detected at every site on the mainstem starting at Sharon Road (RM 16.6) and moving
downstream. Mill Creek at the Formica (RM 14.8) entrance was the only site on the mainstem
having an increase in total PAH in 2002 (7.64 mg/kg) compared to 1997 (4.1 mg/kg). Total
PAH levels in sediment dropped slightly from 2.6 mg/kg in1997 to 2.32 mg/kg in 2002. Both
years were between the MacDonald PEC and threshold effects concentration (TEC). West
Columbia Road (RM 13.2 — immediately downstream of the Rohm and Haas facility) was the
most contaminated sediment organic site on the survey for both years. Ten of the same PAHSs
were identified in both survey years. All were part of the 16 priority pollutant PAHs identified
by USEPA. In 1997, the West Columbia Road site had four PAHs - chrysene (1.3 mg/kg),
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fluoranthene (3.2 mg/kg), phenanthrene (1.5mg/kg), pyrene (2.5 mg/kg) and total PCBs (0.892
mg/kg), over the MacDonald PEC. Total PAHs were 14.3 mg/kg. Total PAHs were 8.43
mg/kg, which is between the MacDonald PEC and TEC.

Similarly, based on an analysis of spatial trends in polychlorinated biphenyl (PCB) and
pesticide concentrations and the known use and handling of these chemicals in large quantities
by neighboring facilities (i.¢., GE, Pristine and Cincinnati Drum), the presence of these two
classes of chemicals in Mill Creek may not be attributable to the Rohm and Haas facility as the
facility never manufactured or handled these compounds. OEPA sampling of Mill Creek for
pesticides shows that at the Sharon Road location (RM 16.6), the pesticides endosulfan sulfate
(9.9 pg/kg) and methoxychlor (7.8 pg/kg } were present in sediment in 1997. No pesticides
were detected at this location in 2002. The 2002 survey detected one compound, chlordane
(18.2 pg/kg), above the MacDonald PEC. Various benzene hexachloride (BHC) isomers were
detected upstream (RM 14.75 — 26.35) of the Rohm and Haas facility, at concentrations ranging
from 0.0029 — 0.0084 pg/l in water samples. In addition, various other pesticides (BHC —
0.0022 — 0.015 pg/l; dieldrin — 0.0024 — 0.011 pg/l; heptachlor epoxide — 0.0031 — 0.0057 pg/l;
endrin — 0.006 — 0.016 pg/l; and 4,4’-DDE — 0.0059 pg/l) were detected in the East Fork of
Mill Creek, a tributary that discharges upstream of the Rohm and Haas facility at RM 17.45
(OEPA, 2004a). Thus, the low levels of pesticides and PCBs detected adjacent to the Rohm
and Haas facility are consistent with regional background levels for these compounds.

7.1.3.1 Physicochemical Properties

The fate and transport of chemicals in the environment depend on the propetties of both the
chemicals and the environmental media in which they occur. Appendix H lists the primary
organic compounds detected during the investigation of the site, with selected physical and
chemical properties (e.g., water solubility, Henry’s Law Constant, octanol-water partition
cocfficient, organic-carbon partition coefficient).

Water solubility is the maximum concentration of a compound that will dissolve in water at a
specific temperature. Highly soluble compounds can be rapidly leached from soils and water
and are generally mobile in groundwater and surface water. Chemicals of low water solubility
are relatively immobile in aquifers but may be transported rapidly in turbulent surface waters as
suspended particles. Some water-insoluble compounds become readily mobile when in contact
with organic solvents.
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Vapor pressure is 2 measure of the volatility of a chemical in its pure state and is an important
determinant of vaporization from waste sites. A compound’s tendency to volatilize from water
depends upon its Henry’s Law Constant. Henry’s Law Constant is the ratio, at equilibrium, of
a compound’s vapor pressure to its water solubility. It may be expressed in units of atmos-
pheres-cubic meters per mole (atm-m’/mol). Compounds with Henry’s Law Constants greater
than 107 atm-m’/mol readily volatilize from water. Those with Henry’s Law Constants from

10? to 10”° atm-m’>/mol volatile less readily, while those with Henry’s Law Constants less than
10°° atm-m’/mol volatilize slowly.

The octanol-water partition coefficient (Kow) expresses the equilibrium distribution of an
organic compound between octanol and water. K. is often used to estimate the extent to
which a chemical will partition from water into fatty tissues of animals. Log Ko values range
from -2.5 to 10.5. Organic chemicals with log Ko values less than three are generally con-
sidered not to concentrate in animal tissues; that is, they do not bioaccumulate.

The organic carbon partition coefficient (Ko} is a measure of the tendency of organic com-

pounds to sorb to soil and sediment and is expressed by this equation:

Ko = (mg chemical sorbed / kg organic carbon)
(mg chemical dissolved / 1 of solution)

K, values for organic compounds range from 1 to 107; higher values indicate greater sorption
potential. Chemicals with Ko values less than 10° generally do not sorb strongly to soil.

Bioconcentration factors (BCFs), which relate the concentration of the chemical in an organism
at equilibrium to the concentration of the chemical in water, are used to assess the potential for
chemical bioconcentration, especially for inorganic compounds. BCFs correlate with the
octanol/water partition coefficient and solubility of a chemical. Biota-sediment accumulation
factors (BSAFs) relate the concentration of the chemical in an organism at equilibrium to the
concentration of the chemical in sediments, especially for organic compounds.
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7.1.3.2 Fate and Transport Mechanisms for Chemicals Detected af the Site

Volatile Organic Compounds (VOCs)
VOCs have high vapor pressures and, therefore, would be expected to volatilize readily from

environmental media to the atmosphere. Once released to the atmosphere, these compounds
are rapidly photodegraded. These compounds have low octanol/water coefficients (og Kow)
and, therefore, do not adsorb well to soil, sediment, or water-borne particulate matter. Since
VOCs have low octanol/water coefficients and high water solubilities, these chemicals have a
low potential to bioconcentrate in organisms (Howard, 1990).

Metals

In a terrestrial setting, trace elements released to the environment tend to accumulate in the soil
(Sposito and Page, 1984). Mobility of these trace elements in soil is low, and accumulated
metals are depleted slowly by leaching, plant uptake, erosion, or chelation.

The transport of trace elements in soil may occur via the dissolution of metals into pore water
and leaching to groundwater, or colloidal or bulk movement (i.e., wind or surface water ero-
sion). The rate of trace element migration in soil is affected by the chemical, physical and
biological characteristics of the soil. The most important characteristics include:

e Fh-pH system;

¢ Cation exchange capacity and salt content;
* Quantity of organic matter;

o Plant species;

e Water content and temperature; and

e Microbial activity.

Metals that do mobilize from the soil into the water column are most mobile under acid condi-
tions, and increasing pH usually reduces their bioavailability. Generaily, metals do not exist in
soluble forms for long, and tend to accumulate in bottom sediment. Once in the sediment, most
metals sorb onto hydrous iron and manganese oxides, clayey minerals and organic materials
and are eventually partitibned into the sediments. Metal bioavailability from the sediment is
enhanced under conditions of low pH, high dissolved oxygen, and high temperature. During
these conditions, metals become more soluble and freely move in the interstitial pore water and
the water column (McIntosh, 1992).
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Mercury, particularly methyl mercury, is a special compound of concern due to its persistence
in the environment, potential to bioaccumulate, and toxicity to humans and the environment
(ATSDR, 1999). Although, methyl mercury has no industrial uses; it is formed in the
environment from the methylation of the inorganic mercurial ion, which is partly derived from
industrial sources (ATSDR, 1999). Methyl mercury exposure occurs primarily through the
diet, with fish and fish products as the dominant source. However, the U.S. EPA currently
considers modeling concentrations in fish tissue highly uncertain given the preponderance of
potential sources of mercury that are unrelated to the site as documented previously in this
report. The presence of multiple and varying factors that affect mercury uptake and
methylation would add complexity to this issue. As a more practical, still conservative,
approach, the levels of mercury in water were compared to the appropriate screening criteria for
identified pathways as presented in Sections 3.2.2.,3.2.3,7.2.3 and 7.2.4. Thus, mercury was

not retained as a compound of concern for the fish ingestion pathways since it was detected
below applicable screening levels.

Polycyclic Aromatic Hydrocarbons (PAHs)

PAHSs contain only carbon and hydrogen and consist of two or more fused benzene rings in
linear, angular, or cluster arrangements. In general, most PAHs can be characterized as having
low vapor pressure, low to very low water solubility, low Henry’s Law Constant, high log Kow,

and high K, which means PAHs remain bound to soil and sediment particles and do not freely
enter the water column.

High partition coefficients and low solubilities suggest that PAHs are likely to be adsorbed onto
sediment particles. Conversely, these properties, in combination with their low vapor pressure,
indicate that most PAHs will not readily volatilize into the atmosphere. '

Although PAHSs are regarded as persistent in the environment, they are degradable by micro-
organisms. Environmental factors, microbial flora, and physicochemical properties of the
PAHs themselves influence degradation rates and degree of degradation. Important environ-
mental factors influencing degradation include temperature, pH, redox potential (the tendency
of a chemical to accept or donate electrons, or to become reduced or oxidized), and microbial
species present. Physicochemical properties that influence degradation include chemical
structure, concentration, and lipophilicity (“fat-loving” tendency).

~ The fate of adsorbed PAHs in water is influenced by a number of factors, including duration of
PAH exposure to sunlight, which will largely determine the extent of photodegradation. In
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genéral, only small amounts of PAHs in aquatic systems will be found in solution but PAHs
could be expected to accumulate in sediments. The ultimate fate of PAHs that accumulate in
sediments is biodegradation and biotransformation by benthic (sediment-dwelling) organisms.

However, biodegradation is slow in the absence of penetrating solar radiation and oxygen
(Eisler, 1987).

In general, PAHs show little tendency to biomagnify in food chains, despite their high lipid
solubility, probably because most PAHs are rapidly metabolized by the organisms that are
exposed to them (Eisler, 1987).

Polychlorinated Bipheyls (PCBs)

Polychlorinated biphenyls are mixtures of up to 209 individual chlorinated compounds (known
as congeners). There are no known natural sources of PCBs. PCBs have been used as coolants
and lubricants in transformers, capacitors, and other electrical equipment because they don't
burn easily and are good insulators. The manufacture of PCBs (although never manufactured at
the Rohm and Haas facility) was stopped in the U.S. in 1977 because of evidence they build up
in the environment and can cause harmful health effects. Products made before 1977 that may
contain PCBs include old fluorescent lighting fixtures and electrical devices containing PCB
capacitors, and old microscope and hydraulic oils

PCBs entered the air, water, and soil during their manufacture, use, and disposal; from
accidental spills and leaks during their transport; and from leaks or fires in products containing
PCBs. PCBs do not readily break down in the environment and thus may remain there for very
long periods of time. PCBs can travel long distances in the air and be deposited in arcas far
away from where they were released. In water, a small amount of PCBs may remain dissolved,
but most stick to organic particles and bottom sediments. PCBs also bind strongly to soil.

PCBs are taken up by small organisms and fish in water. They are also taken up by other
animals that eat these aquatic animals as food. PCBs accumulate in fish and marine mammals,
reaching levels that may be many thousands of times higher than in water (ATSDR, 2007).

Pesticides

Various pesticides were detected at low concentrations at the facility and in background
locations. Pesticides were never manufactured or known to be stored at the Rohm and Haas
facility. The fate and transport of these compounds vary depending on the exact pesticide
detected and the medium in which it was detected. The fate and transport of a few pesticides
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detected in various media at the site are discussed below. All of the information provided
below is from the applicable ATSDR Toxicological Profile for the substance. For a detailed
discussion of the fate and transport of the various pesticides detected at and adjacent to the
Rohm and Haas facility, refer to the specific ATSDR Toxicological Profile for the compound
of interest. The ATSDR profiles can be accessed at the following website:

htip.//www.atsdr.cdc.gov/toxpro2.html.

Aldrin/Dieldrin: Aldrin and dieldrin are insecticides with similar chemical structures. They are
discussed together because aldrin quickly breaks down to dieldrin in the body and in the
environment. Pure aldrin and dieldrin are white powders with a mild chemical odor. The less
pure commercial powders have a tan color. Neither substance occurs naturally in the
environment. From the 1950s until 1970, aldrin and dieldrin were widely used pesticides for
crops like corn and cotton. Because of concerns about damage to the environment and
potentially to human health, EPA banned all uses of aldrin and dieldrin in 1974, except to
control termites. In 1987, EPA banned all uses. Aldrin is readily converted to dieldrin in the
environment. Dieldrin is subject to atmospheric transport, and, as a result, is ubiquitous in the
environment. Dieldrin persists because it is relatively resistant to biotransformation and abiotic
degradation. Thus, it is found in low levels in all media (air, water, and soil).

Aldrin and dieldrin were popular pesticides for corn and cotton crops, and were used as a
prophylactic and for treatment of timber against termite infestation. Consistent with their
intended use on insects in soil, aldrin and dieldrin are not very water soluble, but readily bind to
sediment and are rarely leached into deeper soil layers and groundwater. As they take decades
to break down in the environment, past agricultural uses of aldrin and dieldrin have resulted in
persisting soil residues and uptake in a wide range of crops. In biological systems of soils,
plants, and animals, aldrin converts rapidly to dieldrin by a microsomal oxidation reaction
(epoxidation). The half-life of dieldrin in temperate soils is about 5 years, while it disappears
more quickly (up to 90% in 1 month) from tropical soils. Organochlorine pesticides, including
dieldrin, continue to enter streams in the United States from atmospheric deposition and erosion
of soils contaminated from past use. Aldrin and dieldrin may be volatilized from sediment and
redistributed by air currents, contaminating areas far from their sources. Nationally, levels of
aldrin and dieldrin have declined since their agricultural uses were discontinued.

When aldrin and dieldrin are released to the environment, sunlight and bacteria change aldrin to
dieldrin so that we mostly find dieldrin in the environment. In addition, they bind tightly to soil

and slowly evaporate to the air. Dieldrin in soil and water breaks down very slowly. The only
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reports of aldrin or dieldrin contamination of groundwater occurred at sites with high
concentrations of these compounds.

Plants take in and store aldrin and dieldrin from the soil and aldrin rapidly changes to dieldrin

in plants and animals. In animals, dieldrin is stored in the fat and leaves the body very slowly.

BHC: Hexachlorocyclohexane (HCH), formally known as benzene hexachloride (BHC), is a
synthetic chemical that exists in eight chemical forms called isomers. The different isomers are
named according to the position of the hydrogen atoms in the structure of the chemical. One of
these forms, gamma-HCH (or y-HCH, commonly called lindane), is produced and used as an
insecticide on fruit, vegetables, and forest crops, and animals and animal premises. It is a white
solid whose vapor may evaporate into the air. The vapor is colorless and has a slight musty |
odor when it is present at 12 or more parts HCH per million parts air (ppm). y-HCH has not
been produced in the United States since 1976. However, imported y-HCH is available in the
United States for insecticide use as a dust, powder, liquid, or concentrate. It is also available as
a prescription medicine (lotion, cream, or shampoo) to treat and/or control scabies (mites) and
head lice in humans. ' '

Technical-grade HCH, a mixture of several chemical forms of HCH, was also once used as an
insecticide in the United States and typically contained about 10—15% of y-HCIH as well as the
alpha (), beta (B), delta (6), and epsilon (g) forms of HCH. Virtually all of the insecticidal
properties reside in the gamma isomer. Technical-grade HCH has not been produced or used in
the United States for more than 20 years.

Although technical-grade HCH is no longer used as an insecticide in the United States, a-, p-,
v-, and 8-HCH have been found in the soil and surface water at hazardous waste sites because
they persist in the environment. Once released to the environment, HCH can partition to all
environmental media. Although its atmospheric lifetime is long, HCH can be degraded by
reacting with photochemically produced hydroxyl radicals or can be removed from the air by
wet and dry deposition. Biodegradation is believed to be the dominant decomposition process
for HCH in soil and water, although hydrolysis and photolysis may also occur to a lesser extent.
The rates of degradation depend on the ambient environmental conditions. Although technical-
grade HCH has essentially been banned in the United States for many years, a-, -, and 5-HCH
continue to be detected in environmental media because of the long environmental persistence
of these compounds.
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4.4 -DDE and 4.4°-DDT: DDT (1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane} is a pesticide
that was once widely used to control insects on agricultural crops and insects that carry diseases
like malaria and typhus, but is now used in only a few countries to control malaria. Technical
grade DDT may also contain DDE (1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene) and DDD
(1,1-dichloro-2,2-bis(p-chlorophenyl) ethane) as contaminants. DDD was also used to kill
pests, but to a far lesser extent than DDT. Both DDE and DDD are breakdown products of
DDT. DDT does not occur naturally in the environment. After 1972, the use of DDT was no
fonger permitted in the United States except in cases of a public health emergency. It is,
however, still used in some other areas of the world, most notably for controiling malaria.
When deposited on soil, DDT, DDE, and DDD are strongly adsorbed. However, they may also
revolatilize into the air, which is more likely to occur from moist soils than dry soils. They
may photodegrade on the soil surface and biodegrade. DDT biodegrades primarily to DDE
under unflooded conditions (e.g., aerobic) and to DDD under flooded (e.g., anaerobic)
conditions. As a result of their strong binding to soil, DDT, DDE, and DDT mostly remain on
the surface layers of soil; there is little leaching into the lower soil layers and groundwater.
DDT may be taken up by plants that are eaten by animals and accumulate to high levels,
primarily in adipose tissue and milk of the animals.

Although the use of DDT is no longer permitted in the United States, DDT may be released
into the atmosphere in other countries where it is still manufactured and used, including
Mexico. DDT, DDE and DDD may also enter the air when they evaporate from contaminated
water and soil. DDT, DDE, and DDD in the air will then be deposited on land or surface water.
This cycle of evaporation and deposition may be repeated many times. As a result, DDT, DDE,
and DDD can be carried long distances in the atmosphere. These chemicals have been found in

bogs, snow, and animals in the Arctic and Antarctic regions, far from where they were ever
used.

7.1.4  Mechanisms of Ecotoxicity and Potential Receptors

The ecological effect of a chemical constituent depends on many factors, such as the constitu-
ent’s bioavailability, its concentration in the environment and/or receptor organism, synergistic
interactions among constituents, the duration and frequency of receptor biota exposure to that
constituent, the species of the receptor, the metabolic rate of the species, and the characteristics
of the metabolic processes of the species (USEPA, 1988b). Constituents in the environment :

can affect receptor biota and ecosystems in both lethal and sublethal ways, such as the
following:
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¢ Altered developmental rates, metabolic and physiologic processes and functions, or
behavior;

» Increased susceptibility to disease, parasitism, or predation;
-e  Disrupted reproductive functions; and

e Mutations or other reduction in the viability of offspring (USEPA, 1989b)

When potential effects of an environmental constituent on biotic receptors are being evaluated,
the toxicity of the constituent must be determined. The determination should be based on field

data, monitoring data, and the results of toxicity testing of contaminated media (USEPA,
1989Db).

7.1.5  Exposure Pathways

A conceptual site model, which illustrates complete exposure pathways, is presented in Fig-
ure 5. The exposure pathway is a course that a chemical may take from a source to an individ-
ual receptor, and includes a source, a release mechanism, an exposure point, and an exposure
route. The exposure point is the location of potential contact between and individual and a
chemical, while the exposure route is the way that a chemical comes in contact with that indi-
vidual.

Ecological resources in the vicinity of the Rohm and Haas Facility may be exposed to
constituents through various exposure routes (see Figure 5). Surface soil, sediments and

surface water are the environmental media most likely to be encountered by biota.

Upon their release, some of the chemicals detected are persistent and may be transformed to
“mote bioavailable forms and mobilized in the food chain. Mobilization of chemicals in the
terrestrial food chain could occur through the following pathways:

e Uptake by plants;

s Contact and absorption of chemicals in surface soils, incidental ingestion, and
feeding on contaminated food by invertebrates;

» Incidental ingestion of or contact with surface soils by terrestrial wildlife; and/or

e Bioaccumulation from vegetation or prey at the base of the food chain by terrestrial
wildlife.
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Mobilization of chemicals in the aquatic food chain could occur through the following path-
ways:

e Uptake by aquatic macrophytes;

o Contact and absorption of chemicals in sediments, incidental ingestion, and feeding
on contaminated food by aquatic invertebrates;

e Incidental ingestion and contact with sediments by aquatic and semi-aquatic wild-
life; and

¢ Bioaccumulation from vegetation or prey at the base of the food chain by aquatic
and semi-aquatic wildlife.

7.1.6  Ecological Receptors

Based on the pathways identified above, the following general classes of ecological receptors
potentially might be exposed to chemicals at and in the vicinity of the Rohm and Haas Facility:

e Terrestrial wildlife species that may be in contact with the soils and feed within the
terrestrial food chain (including terrestrial plants and soil invertebrates);

e Predatory fish species that are present on at least a seasonal basis and feed on resi-
dent forage species or benthic organisms;

¢ Benthic macroinvertebrates that are burrowers, tube dwellers, or found at the sedi-

ment-water interface, and are preferably deposit feeders, grazers, or suspension
feeders;

e Obligate, permanent aquatic wildlife species that are in frequent contact with the
sediments and/or feed primarily on fish and macroinvertebrates; and

o Facultative aquatic wildlife species that may be in contact with the sediments and/or
frequently use the creek for foraging.

Fish and/or macroinvertebrates were not observed in Milf Creek during the creek
reconnaissances. However, it is important to note that the reconnaissance program was limited
to visual observations and did not include electro-shocking, trapping, or other means of
collecting aquatic organisms. Poor habitat provided by the artificial streambed (e.g., riprap)
would not be conducive to a benthic invertebrate community, but would not preclude the
development of such a community. Without a control or reference condition, however, a

benthic invertebrate study would provide little useful information, especially given the nature
of the stream bed.
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7.1.7  Screening Endpoints

The ecological values of the Rohm and Haas Facility and its vicinity include populations and
communities of plants and animals in terrestrial habitats. Potential ecological risk is
determined by exposure frequency, constituent concentration, mechanism of exposure, and
duration of exposure. The Rohm and Haas Facility and surrounding area is industrial and
residential with minimal habitat available to support a wildlife population. Specifically, only
0.4 acres of old field habitat and 0.2 acres of riparian habitat exist at the site and the remainder
of the site has been developed for site manufacturing and support activities. Since only
transient species and a few individual animals would use this area, the frequency and duration
of exposure is limited. Therefore, exposure pathways for terrestrial receptors are incomplete
and further evaluation of soil is not required. '

Although the aquatic habitat provided by Mill Creek is limited at best, aquatic species were
included in this SERA. In broad terms, the values to be protected (assessment endpoints) are
the structure and function of site ecosystems, and the survival and reproduction of species
typical of the region. Because there are no rare, threatened, or endangered species or
communities known to occur on site or that are likely to come in frequent contact with site
constituents, no special consideration will be given to protecting individuals or populations of
rare species.

Two types of endpoints were used to compare the data to identify chemicals of potential
ecological concern (COPECs). The first are screening values that, below which, adverse
effects are not expected, even for the most sensitive receptors. Typically, USEPA Region 5
Ecological Screening Values (ESLs) were used to identify COPECs in sediments and surface
water. A detailed description of these comparisons is presented below in Sections 7.2.1
(sediments) and 7.2.2 (surface water).

In addition, measurement endpoints (a measure of ¢ffect) were also evaluated for several key
receptor species. A measurement endpoint is a measurable ecological characteristic that is
related to the valued characteristic chosen as the assessment endpoint (USEPA 1998b). For
selected key receptor species, effects relative to the assessment endpoint were extrapolated
from the selected measurement endpoints. Both the no-observed-adverse-effect Jevel
(NOAEL) and the lowest-observed-adverse-effect level (LOAEL) were evaluated in the SERA.
To assess the risk to aquatic life, the measurement endpoint consisted of chronic water quality
criteria published by the OEPA for the Ohio River basin (and by USEPA Region 5 if OEPA
values were unavailable) for surface water samples collected from Mill Creek adjacent to the
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site. In addition, the potential migration of the groundwater to surface water and sediment pore
water was evaluated using the same endpoints by comparing maximum detected concentrations

in groundwater to chronic water quality criteria established by the OEPA and USEPA Region
5.

Iikewise, sediment no effect levels published by various sources as indicated on Table 15.1

were used to evaluate impacts to macroinvertebrates living in the creek bed sediments of Mill
Creek adjacent to the site.

In some instances, empirical data may be available for the specific receptor and endpoint.
However, for some COPECs, data on surrogate species and/or on endpoints other than the

LOAEL and NOAEL were identified. The rationale for selection of surrogates is provided in
Appendix E.

7.2 CHEMICAL SCREENING

COPECs were identified by comparing available chemical concentrations detected surface
water and sediments with ESLs from USEPA Region 5. Due to the limited frequency and
duration of exposure, exposure pathways for terrestrial receptors are incomplete and further
evaluation of soil was not completed. As mentioned above, maximum detected groundwater
concentrations were also compared to OEPA chronic water quality criteria to identify potential
surface water COPECs due to the potential interaction between groundwater and surface water.
The levels used in this process are intended only for screening purposes and identification of
COPECs. They are not meant to imply any definitive level of risk or to be indicative of risk-
based cleanup or remediation goals. No chemicals exceeding screening criteria were
eliminated as COPECs. Additionally, chemicals were retained as COPECs if they were
detected and no screening value is available for the compound. The impact of chemicals that

were non-detect but have detection limits exceeding screening criteria are discussed in Section
7.5.1.

Appendix N of this report summarizes toxicological information from the scientific literature
for COPECs detected at and in the vicinity of the Rohm and Haas Facility. The summaries
present information on constituent toxicity, likely mechanisms of toxicity, and potential effects
on receptor biota, populations, and ecosystems.
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7.2.1 Sediment

Chemical screening results for sediment samples, including frequency of detection and range of
detected concentration, are presented in Table 10.1. Thirty sediment samples were collected
from along the east bank of Mill Creek and the creek bed sediments and analyzed for
parameters from the Sediment Target Analyte List (SED TAL). The maximum detected
concentration of each constituent was compared to the Region 5 ESLs or surrogate values if a
Region 5 ESL was unavailable. A description of surrogate chemical compounds is provided in

Appendix E. The following surrogate compounds or alternate screening criteria were used to

identify COPECs in sediments for ecological receptors:

Compound Detected: Surrogate/Alternate Screening Criteria
Used: _

Methylcyclohexane Toluene

Dibenzofuran | Washington State NEL Sediment Screening
Benchmark

Diallate Region 5 Residential Soil ESL

Endrin ketone Endrin

Aluminum Ohio Sediment Reference Value (SRV) (Ohio

' EPA, 2008b)

Barium Ohio SRV

Beryllium Ohio SRV

Iron Ohio SRV

Manganese Ohio SRV

Selenium Ohio SRV

Thallium Ohio SRV

Tin Region 5 Soil Screening Benchimark
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Compound BDetected:

Surrogate/Alternate Screening Criteria
Used:

Vanadium

Ohio SRV

Results of comparing the maximum detected concentration in sediment of each constituent to

the ESLs identified the following COPECs:

Acetone, 2-methyl naphthalene, 3-methyl phenol, 4-methy] phenol,
acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(k)fluoranthene, benzo(g,h,i)perylene, chrysene,
dibenz(a,h)anthracene, dibenzofuran, fluorene, fluoranthene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, 4,4'-DDE,
4,4-DDT, beta-BHC, dieldrin, Aroclor-1248, Aroclor-1254, lead, and

tin.

7.2.2  Seep and Surface Water

Chemical screening results, which were combined for seep and surface water samples, are
presented in Table 10.2. The frequency of detection and range of detected concentration are
also presented on this table. Two seep samples were collected along the east bank of Mill
Creek and seven surface water samples (including one duplicate) were collected from within
Mili Creek and analyzed for the full Surface Water Target Analyte List (SW-TAL) parameters.
Since ecological receptors are exposed to water as it comes from the ground, results were
compared to the unfiltered water. This is also a more conservative approach since most criteria
are published as dissolved concentrations. The maximum detected concentration of each
constituent was compared to the Region 5 ESLs or surrogate values if a Region 5 ESL. was
unavailable. A description of surrogate chemical compounds is provided in Appendix E. The

following surrogate compounds or alternate screening criteria were used to identify COPECs in

surface water/seeps for ecological receptors:

Compound Detected:

Surrogate/Alternate Screening Criteria
Used:

cis-1,3-Dichloropropene

Ohio EPA Outside the Mixing Zone Average
for the Ohio River Basin
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Compound Detected: Surrogate/Alternate Screening Criteria
Used:

trans-1,3-Dichloropropene Ohio EPA Outside the Mixing Zone Average
for the Ohio River Basin

1,3,5-Trinitrobenzene Ohio EPA Outside the Mixing Zone Average
for the Ohio River Basin

2-Nitrophenol Ohio EPA Outside the Mixing Zone Average

' for the Ohio River Basin

Dimethyl phthalate Ohio EPA Outside the Mixing Zone Average
for the Ohio River Basin

o-Dintribenzene Ohio EPA Outside the Mixing Zone Average

for the Ohio River Basin

| Chromium, hexavalent | Ohio EPA Outside the Mixing Zone Average
for the Ohio River Basin
Methylcyclohexane Toluene
Aluminum Region 4 Chronic Surface Water Criteria
Iron Region 4 Chronic Surface Water Criteria
Manganese Region 6 Freshwater Criteria

Results of comparing the maximum detected concentration of each constituent to ESLs

identified the following COPECs in the seep and/or surface water:

1,2-dichlorobenzene, bis(2-ethylhexyl)phthalate, 4,4’-DDE, 4,4°-DDT,
alpha-chlordane, dieldrin, heptachlor epoxide, aluminum, barium,
cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury,
nickel, tin, vanadium and zinc.
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It should be noted that the volume of water emerging from the seeps is very limited compared
to the volume of water in Mill Creek and a remediation system at the Rohm and Haas Facility
is already in place to minimize the contribution of groundwater from the site to the Creek.
Specifically, a “Documentation of Environmental Indicator (EI) Determination” was completed
in the fall of 2003 and subsequent communications concerning this EI Determination
(Geomatrix, 2004) have determined that some of the assumptions in this EI may be too
conservative when estimating the flow rate of the seeps into the Mill Creek (estimated at 7-8
gallons per day). For example, in the EI Determination, it was assumed that there would be a
ten-fold dilution of groundwater ente'ring Mill Creek. The actual dilution, however; is likely
many orders of magnitude higher than ten times. The calculations in the EI Determination
conclude that contaminated groundwater flux into the creek could be as high as 13,000 gallons
per day. This is a conservative calculation and the actual flow is probably much less. The EI
Determination also documents the average Mill Creek flow at approximately 12 million gallons
per day; such a flow is consistent with repeated observations of the creek at the Rohm and Haas
Facility. Even using the conservatively high groundwater-to-creck flux values from the El
Determination, surface water therefore dilutes groundwater by a factor of over 900-fold. This

is confirmed by the surface water sampling results in Mill Creek near the Rohm and Haas
Facility.

Also the potential risks to fish were evaluated as part of the screening of surface water
compared to aquatic criteria. No COPECs were identified in the surface water of Mill Creek as
shown in Table 15.2; thus, further evaluation of risks to fish was not conducted. The
evaluation of the potential risks to fish is further detailed in Section 7.4.3.

724 Groundwater to Surface Water

An additional pathway that was evaluated is the potential for groundwater to discharge to
surface water. Although not currently a pathway of concern based on the surface water data
collected directly from the Mill Creek and the operation of a French Drain that collects
groundwater from the shallow upper aquifer, this pathway is a potential concern in the future
should the French Drain system be decommissioned, become non-operational, or other
engineering controls are deemed necessary at the site. Therefore, the maximum detected
concentrations in 2004 for pesticides and PCBs, (which are the most recent data for these
compounds) and 2006 data for other constituents in groundwater in all wells were compared to
Ohio surface water criteria for Outside the Mixing Zone Average (OMZA) concentrations (ot
Region 5 ESLs if OMZA were unavailable) as shown on Table 10.3 to determine COPECs in

BRA Text - October 2010_FINAL_Rev 05_10-20-10.docx 79



Rohin and Haas Chemicals LLC
Ciacinnati Plant

Baseline Risk Assessment
Revision: 05, October 2010
Page 80 of 113

groundwater. Results of this comparison identified the following COPECs in groundwater:
1,1,2-trichloro-1,2,2-trifluoroethane, bromodichloromethane, carbon disulfide, chlorobenzene,
chloroethane, cyclohexane, tetrachloroethene, toluene, xylenes, 1,2-dichlorobenzene, 1,3~
dichlorobenzene, 1,4-dichlorobenzene, aniline, caprolactam, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT,
aldrin, alpha-Chlordane, dieldrin, Endosulfan I, Endosulfan II, endrin, endrin aldehyde, endrin
ketone, gamma-BHC (lindane), gamma-Chlordane, heptachlor, heptachior epoxide,
methoxychlor, toxaphene, aluminum, arsenic, barium, cadmium, chromium, cobalt, copper,
iron, lead, manganese, nickel, selenium, silver, and tin.

7.3 COPEC REFINEMENT

The objective of this step is to select receptors to represent the focus of the remainder of the
SERA process. Ecological receptors are considered to include wildlife that may reasonably be
expected to reside or regularly forage in areas affected by site contaminants, given current and
anticipated future site conditions. Based on current land uses at and near the site, ecological
receptors selected are aquatic receptors associated with Mill Creek.

Not all the site currently supports habitat that can attract or sustain ecological receptors. The
presence of ecological receptors is generally curtailed in highly developed areas where habitat
conditions are poor and/or human activity levels are sufficiently distuptive to discourage
wildlife use. Guidelines considered in selecting receptors from the potentially exposed
community include the following: '

¢ relationship to the assessment endpoint;

» Jimited home range;

* role in local non-human food chains;

» potential high abundance and wide distribution at the site;

e relatively long-lived to provide chronically exposed individuals;

¢ sufficient toxicological information available in the literature for comparative and
interpretive purposes;

s sensitivity to COPECs;
o likely recurrence after site remediation; and
* suitability for long-term monitoring, if necessary.

Four selected receptor species (mallard, muskrat, mink and great blue heron) have ¢ither been
observed at, or are likely to be present in the vicinity of the site. Additionally, a spotted
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sandpiper was selected as a potential receptor to evaluate the risk to avian receptors that ingest
contaminated macroinvertebrates dwelling in the sediments of Mill Creek even though it is
unlikely to occur at or near the site. Lastly, aquatic life and sediment macroinvertebrates were

also evaluated as separate key receptor species as well as food sources for higher trophic level
organisms.

When selecting representative receptor species, it is important that sufficient toxicological
information is available in the literature on the receptor species, or a closely-related species.
While the ecological communities at the individual sites may have species with desirable

characteristics for use as receptor species, not all of these species have been extensively used
for toxicological testing. '

The receptors were also selected based on their sensitivity to the COPECs, and to represent the
trophic levels and the characteristics of the area being assessed. Based on available
information, specific receptor species were selected to be representative of ecological
populations potentially exposed to COPECs sediments and surface water at and near the site.
These representative receptor species are evaluated according to the measurement endpoints
selected for the site. These measurement endpoints in turn evaluate the assessment endpoints
and policy goals that are ultimately evaluated in the ecological assessment.

The mallard and muskrat were selected as representative herbivores consuming aquatic plants;
the spotted sandpiper as a representative aquatic invertivore, and the mink and great blue heron
as second-order consumers of aquatic prey. The mink is also considered to be a sensitive
species and toxicological effects are more likely to be apparent in this species than other
potential consumers in this trophic level (i.e., raccoon). The selected species are considered to
be representative of both current and/or future ecological receptors at the site.

73.1  Analysis

The analysis stage identifies and quantifies potential pathways of biota exposure to COPECs.
The exposure assessment was conducted by characterizing the magnitude (concentration} and
distribution (locations) of the contaminants detected in the sampled media, evaluating pathways
by which chemicals may be transported through the environment, and determining the points at
which organisms identified in the study area may contact contaminants.

Ecological exposure pathways for biota may be direct or through the food web via consumption

of contaminated organisms. Direct exposure pathways include dermal contact, absorption,
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inhalation, and ingestion. Because there is little toxicological data on dermal and inhalation

exposure, these exposure routes are addressed qualitatively.

Food web (indirect) exposure pathways for biota can occur when fauna consume contaminated
biota. Examples of food web exposure include animals at higher trophic levels consuming
plants or animals that bioaccumulate contaminants. Contamination of biota could result from
exposure to one or more COPECs. Bioavailability is an important contaminant characteristic
that influences the degree of chemical-receptor interaction. Bioavailable compounds are those
that a receptor can take in from the environment. Bioavailability is a function of several
physical and chemical environmental factors. These properties directly affect a contaminant’s

behavior in regards to receptor exposure.

Exposure pathways consist of four components: source and mechanism of contaminant release,

transport medium, potential receptors, and exposure route. If any of these components are not

complete, then contaminants in those media do not constitute an environmental risk at the site.

The concepts of bioaccumulation and biomagnification have been historically applied in
several ways, typically in reference to aquatic organisms. Bioaccumulation refers to the uptake
and retention of a substance by an organism from its surrounding medium and food (USEPA,
1995¢), and biomagnification refers to the process by which tissue concentrations of
bioaccumulated toxic substances increase as the substances pass up through two or more
trophic levels (Suter, 1993).

Adjustments were made in the exposure assessment to account for accumulation and
biomagnification of contaminants through the trophic levels. For aquatic receptors,
bioconcentration factors (BCFs) were used to model food chain uptake for inorganic
compounds and biota-sediment accumulation factors (BSAFs) were used to model food chain
uptake for organic compounds.

73.2  Characterization of Exposﬁre Pathways

Ecological receptor exposure pathways potentially associated with affected media are described
in this subsection.

7.3.2.1 Surface Water and Sediment Exposure Pathways

Potential sources for contaminated surface water include contaminated soil, sediment, and

groundwater. The release mechanisms include surface runoff, groundwater discharge (seeps
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and direct discharge), and sediment to surface water interaction. Exposure routes for
contaminated surface water include ingestion and intake by aquatic fauna, dermal contact, and
inhalation. Consumption of bioaccumulated contaminants constitutes a potential indirect
exposure pathway for faunal receptors.

Potential contaminant sources for sediment include contaminated surface water, groundwater
and soil. The release mechanisms include surface water runoff, groundwater discharge, and
airborne deposition. Potential receptors of chemicals in contaminated sediments include
aquatic flora and fauna. Direct exposure routes for contaminated sediment include uptake by
aquatic flora and ingestion, dermal contact, and inhalation by aquatic fauna. Indirect exposure

pathways from sediment include consumption of bioaccumulated contaminants by consumers
in the food chain.

7.3.2.2 Biota Exposure Pathways

Animals may be exposed indirectly to contaminants through ingestion of biota (plants and
animals) that have bioaccumulated contaminants. Because analysis of biological tissue was not
conducted, the potential for exposure via completed pathways was inferred based on estimated
contaminant uptake and assimilation by vegetation and prey species, and on the

biocaccumulation and biomagnification properties of the contaminants.

7.3.3 Exposure Assessment

The first step in measuring exposure rates for wildlife involves the calculation of feeding and
watering rates for site receptors. USEPA (1997d) and USEPA (1999) include a variety of
exposure information for a number of avian and mammalian species. Data are directly
available for body weights of various species. Similarly, information regarding feeding and
watering rates, and dietary composition, are also available for many species. Such exposure
parameters were compiled for the selected receptor species (mallard, muskrat, mink, great blue
heron, and spotted sandpiper). Feeding rates for receptors were based upon USEPA (1999) or
Ohio EPA (2008b). The Ohio EPA values are based on the USEPA Wildlife Exposure Factors
Handbook (1993) but are specific to Ohio. Literature values for diet fraction and body weights
were also taken from USEPA (1999) and Ohio EPA (2008b). Although home range is reported
for cach of these receptors, modification of the exposure based on home range was not

conducted for this SERA (i.e., the receptors were all assumed to spend 100% of their time at
the site).
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The exposure point concentration (EPC) evaluated for each COPC in each media (surface water
and sediment) was determined based the maximum detected concentration.

The next step in calculating wildlife receptor exposure rates involves calculating exposure. The
general exposure equation for each receptor is as follows:

Exposure = Total Average Daily Dose = ADDp + ADDy + ADDs + ADDyw

Where:
ADDp = Average daily dose by ingestion of plant matter (mg/kg-day)

ADD, = Average daily dose by ingestion of animal matter (mg/kg-day)
ADDs = Average daily dose by ingestion of soil or sediment (mg/kg-day)
ADDw = Average daily dose by ingestion of surface water (mg/kg-day)

Each individual average daily dose parameters are separately calculated as follows:

For aguatic plants:
ADDp =EPC x UFp X CF x NIR{504
Where:

EPC = Exposure Point Concentration in sediments (mg/kg)
UFp = Sediment-to-plant uptake factor (unitless) 7
CF = Dry weight to wet weight conversion factor (unitless)
NIRf00a = Species-specific normalized food ingestion rate (g/g-day)
For benthos: .‘
ADD, = [(EPC/%TOC) x BSAF x % Lipid] x NIR¢q
Where:
EPC = Exposure Point Concentration in sediment (mg/kg)
% TOC = Total organic carbon percentage (unitless)
BSAF = Biota-sediment accumulation factor (chemical and species specific)
% Lipid = Lipid percentage of the organism (unitless)
NIRz,04 = Species-specific normalized food ingestion rate (g/g-day)
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For fish for uptake of inorganic compounds:
ADD4 = EPC x BCF x NIR{g0a
Where:
EPC = Exposure Point Concentration in surface water (mg/L)
BCF = Bioconcentration factor (L/kg)
NIR 004 = Species-specific normalized food ingestion rate (g/g-day)
For fish for uptake of organic compounds:
ADD, = [(EPC/%TOC) x BSAF x % Lipid} x NIR o4
Where:
EPC = Exposure Point Concentration in sediment (mg/kg)
% TOC = Total organic carbon percentége (unitless)
BSAF = Biota-sediment accumulation factor (chemical and species specific)
% Lipid = Lipid percentage of the organism (unitless)
NIRso0q = Species-specific normalized food ingestion rate (g/g-day)

For the purposes of this risk assessment, the common carp was selected as the
representative key fish receptor species in Mill Creek. This selection was based on data
collected by the Ohio EPA in 2002 during a biological study of Mill Creck (OEPA, 2004). The
common carp was typically the largest and most commonly occurring fish species and it is an
omnivorous species. For benthos, the key receptor was assumed to be a freshwater crustacean,
as this group of species generally has the highest percent lipid of benthic organisms.

For ingestion of sediment:
ADDg = EPC x Spx NIRg0q
Where:
EPC = Exposure Point Concentration in sediment (mg/kg)
Sk = Fraction of sediment ingested (unitless)

NIR ¢ = Nommalized food ingestion rate (g/g-day)

For ingestion of surface water:
ADDs = EPC x NiRgw
Where:
EPC = Exposure Point Concentration in surface water (mg/L)

NIRsw = Species-specific normalized surface water ingestion rate (g/g-day)
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All estimates of tissue concentrations in the various food sources are presented in Tables 11.1
through 11.3. Only those chemicals specifted in Table 4-2 “Important Bioaccumulative
Compounds” in the USEPA guidance document “Bioaccumulation Testing and Interpretation
for the Purpose of Sediment Quality Assessment” (USEPA, 2000a) were assumed to be taken
up by the various food sources. Receptor specific parameters are provided in Table 12. Total
estimated intakes for each receptor are presented on Tables 13.1 through 13.5. Specifically,
intakes for each receptor were calculated as follows:

Mallard: ADD.quatic plants + ADDsediment + ADDsurtace water
Muskrat: ADDaguatic plants + ADDsediment + ADDsurface water
Mink: ADDgsh + ADDsediment + ADDsurtace water

Great Blue Heron: ADDygg, + ADDgegiment T ADDgurface water
Spotted Sandpiper: ADDhreninos + ADDsediment + ADDgurtace water

734  Assessment of Toxicity of COPECs to Receptors

Toxicity information pertinent to identified receptors was gathered for those analytes identified
as COPECs. Because the measurement endpoint ranges from the NOAEL to the LOAEL,
preference was given to chronic studies noting concentrations at which no adverse effects were
observed and ones for which the lowest concentrations associated with adverse effects were
observed. If no such studies were located, order of preference follows from median-effect
levels, to lowest lethal levels, and finally to median-lethality levels. At each of these levels,
preference was given to chronic studies, then sub-chronic, and finally, acute studies.

Using the relevant toxicity information, receptor-specific Toxicity Reference Values (IR Vs)
were calculated for each of the COPECs. TRVs represent NOAELs and LLOAELs with
conversion values incorporated for toxicity information derived from studies other than no-
effect or lowest-effect studies. TRVs were calculated using a conversion in accordance with
guidance issued by the OEPA (2008b) to adjust the reported effects doses to a final TRV. The
reported effects dose was then further adjusted to account for potential species differences by
using a scaling factor based on body weight. LOAELSs were developed from NOAELs by
multiplying the NOAEL by a factor of 10 if a specific value for the LOAEL was not cited in
the original study. Specifically, TRV development was as follows:
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¢ Chronic-NOAEFEL to NOAEL,,. — no modification

e  Sub-chronic NOAEL to NOAFELy, — multiply sub-chronic NOAEL by 1/3 — 1/10

o Chronic LOAEL to NOAEL,,. — muitiply chronic LOAEL by 1/3 — 1/10

¢ Sub-chronic LOAEL to NOAEL,,. — multiply sub-chronic LOAEL by 1/10 — 1/100
e Acute NOAEL to NOAEL,,. — multiply acute NOAFEL by 1/100

¢ Acute LOAEL to NOAEL . — multiply acute LOAEL by 1/1000

¢ LDsg to NOAELy, — multiply LDsg by 1/10,000

Allometric scaling factors were calculated by the following equation:
NOAEL, = NOAEL, x [(bw)™* / (bw,»)""]
Where: .
NOAEL,, = no observed adverse effect level for the wildlife receptor
NOAEL, = no observed adverse effect level for the test species
bw, = body weight of the test species
bw,, = body weight of the wildlife receptor

Thus, the following allometric scaling factors were developed for modifying toxicity data for
laboratory test species to the identified receptor species:

Test Species Test Species Body | Receptor Species | Receptor Species | Allometric
Weight (kg) Body Weight (kg) | Scaling Factor
Mouse 0.03 Muskrat 1.174 0.4
Mink 1.02 0.418
Rat 0.35 Muskrat 1.174 0.734
Mink 1.02 0.733
Mink 1.0 Muskrat 1.174 0.96
Mink 1.02 0.995

NOAELSs for avian receptors were not modified using any scaling factors. Identified NOAELs

and LOAELSs for site COPECs are presented in Table 14,
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7.4 RISK CHARACTERIZATION AND DISCUSSION

Potential risks posed by COPECs were evaluated by calculating a hazard quotient (HQ) for
each constituent, for each endpoint species. HQs for all pathways were determined by dividing
the maximum concentration by the appropriate toxicological reference value for the

constituent:
HQ=Cp/ TRV

If the resultant HQ is greater than 1, a potential risk for adverse effects from exposure to
COPEC:s exists. The magnitude of the HQ indicates the relative risk posed to endpoint species.
It is important to note that this approach is conservative, and probably overestimates the poten-

tial for adverse effects upon the wildlife populations.

7.4.1
Potential risks to key terrestrial receptors from site-specific COPECs detected in sediments are
shown in Tables 13.1 (mallard), 13.2 (muskrat), 13.3 (mink), 13.4 (great blue heron) and 13.5
(spotted sandpiper) and Table 15.1 for macroinvertebrates. Below is a summary of the Qs
that are greater than 1 when using NOAFELSs to calculate the HQ:

Sediment

Receptor H() Based on NOAEL as the TRV
COPEC Great Blue Spotted
Mallard | Muskrat Mink Heron Sandpiper | Macroinvertebrates

Aluminum 61

Arsenic 3 3

Cadmium 5

Copper 4

Lead 11

Tin . 2

Zine 79
2-Methylnaphthalene 4
3-Methylphenol 5
4-Methylphenol 10
Acenaphthene 30
Acenaphthylene ] 8
Anthracene ' 30
Benzo(a)anthracene 10
Benzo(a)pyrene 8
Benzo(ghi)perylene 4.
Benzo(k)fluoranthene : 3
Chrysene 10
Dibenz(ah)anthracene 6
Fluoranthene 10
Fluorene 10
Indeno(123-cd)pyrene 3
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Receptor H(Q) Based on NOAEL as the TRV
COPEC Great Blue Spotted
Mallard | Muskrat Mink Heron Sandpiper ; Macroinvertebrates
Naphthalene 4
Phenanthrene 20
Pyrene 20
4,4'-DDE 10 79
4,4-DDT 19
Beta-BHC
Dieldrin 2 10
Aroclor-1254 4

Note: A blank indicates that the caleulated HQ was less than 1 for the COPEC - receptor combination.

When HQs are calculated using LOAELSs as the toxicity reference values for the key receptor

species (LOAELSs are not available for macroinvertebrates), the following COPECs had HQs
greater than 1: '

e Mallard: None

e  Muskrat: Aluminum (HQ = 6)
e  Mink: None

e  Great Blue Heron: None

¢  Spotted Sandpiper: 4,4’-DDE (HQ = 8), 4,4’-DDT (HQ = 2), copper (HQ = 3}, zinc
- (HQ=%)

A summary of the calculated HQs that exceed 1 are discussed by chemical in the following

paragraphs. Additional discussion of the ecological significance of these risks is presented in
Section 7.6.

Aluminum was detected in all 22 sediment samples for which it was analyzed. The only
receptor that had a HQ greater than 1 for aluminum was the muskrat (HQ = 61). The priméry
exposure pathway to aluminum for the muskrat is not via incidental ingestion of sediment or
uptake of aluminum via the food chain, but rather via direct ingestion of aluminum in the seep.
Aluminum was detected in the sediments near the site at concentrations ranging from 1,690 —
9,330 mg/kg, which are below the sediment screening value of 28,000 mg/kg (Ohio SRV,
2008b). In addition, the lack of attractive habitat for the muskrat in the vicinity of the site and
the limited extent and no apparent flow for the seeps further preclude the likelihood that this
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receptor would only be exposed to the maximum detected concentrations. Thus, the detected
concentrations of aluminum are not likely to pose a significant risk to this receptor since the
detected concentrations are below the sediment screening value and the amount of attractive

habitat for the muskrat in the vicinity of the site is very limited.

Arsenic was detected in all 29 sediment samples for which it was analyzed. Concentrations
ranged from 2.8 — 6.3 mg/kg, which are below the Region 5 ESL for arsenic and the Ohio SRV
for arsenic of 11 mgfkg. Arsenic was indicated as a COPEC for the mink and spotted sandpiper
due to ingestion of contaminated prey species (fish for the mink and benthic macroinvertebrates
for the sandpiper). Since the range of detected concentrations are all below the Region 5 ESL
and Ohio SRV and because the modeled prey concentrations are based on conservative uptake
parameters and the maximum detected concentration of arsenic; arsenic is not thought to pose a
significant risk to area wildlife.

Cadmium, copper and zinc were detected in all 29 sediment samples for which they were
analyzed. All detected concentrations of these compounds were below applicable Region 5
ESLs for sediment. These metals are COPECs for the spotted sandpiper due to the ingestion of
contaminated prey species (benthic macroinvertebrates). Since the range of detected
concentrations are all below the Region 5 ESLs and because the modeled prey concentrations
are based on conservative uptake parameters and the maximum detected concentrations; these
metals are not thought to pose a significant risk to area wildlife. In addition, the lack of
attractive habitat for the spotted sandpiper in the vicinity of the site (i.e., no sandbars or shallow
soft sediments to serve as a foraging areas) preclude the likelihood that this receptor would
only be exposed to the contaminants at harmful levels.

Lead was detected in all 29 sediment samples for which it was analyzed. Concentrations
ranged from 4 — 38.3 mg/kg. The maximum detected concentration only slightly exceeds the
Region 5 ESL of 35.8 mg/kg for lead in sediment and it is the only sample that had a detection
of lead above the Region 5 ESL. Lead is a COPEC for the spotted sandpiper primarily due to
ingestion of contaminated prey species (benthic macroinvertebrates). Since all but one of the
detected concentrations of lead were below the Region 5 ESLs and because the modeled prey
concentrations are based on conservative uptake parameters and the maximum detected
concentration of lead; lead is not thought to pose a significant risk to area wildlife. In addition,
the lack of attractive habitat for the spotted sandpiper in the vicinity of the site (i.e., no sandbars
or shallow soft sediments to serve as a foraging areas) preclude the likelihood that this receptor

would only be exposed to the contaminants at harmful levels.
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Tin was detected in all 29 sediment samples (including the seep samples) for which it was
analyzed. Concentrations ranged from 2.7 — 76.3 mg/kg; however, the maximum detected
concentration of tin solely in the sediments of the Mill Creek was 9.8 mg/kg. Tin is a COPEC
for the spotted sandpiper due solely to the incidental ingestion of sediment. Because it is
unlikely that the sandpiper would only be exposed to the maximum detected concentration of
tin in sediment, the risk to the sandpiper is likely overestimated. In addition, there are no
Region 5 ESLs published for tin in sediment. Instead the Region 5 soil ESL was used as a
surrogate screening value. A literature search was conducted regarding acceptable
concentrations of tin in sediments. A Duich Intervention Value of 900 mg/kg was found for tin
(VROM, 2006) and an estimated no or low effect concentration of 90 mg/kg was derived (900
mg/kg x 0.1). Since the maximum detected concentration in all sediments is less than the
estimated no/low effect concentration and the maximum detected concentration of tin in the
sediments of Mill Creek are approximately 1/10 of this estimated no/low effect concentration,
the detected concentrations of tin in sediments adjacent to the site are not thought to pose a
significant risk to wildlife. In addition, the lack of attractive habitat for the spotted sandpiper in
the vicinity of the site (i.e., no sandbars or shallow soft sediments to serve as a foraging arcas)

preclude the likelihood that this receptor would only be exposed to the contaminants at harmful
levels.

Zinc was detected in all 29 sediment samples for which it was analyzed. Concentrations ranged
from 16.4 - 101 mg/kg, which are below the Region 5 ESL for zinc. Zinc was indicated as a
COPEC for the spotted sandpiper due to the ingestion of contaminated prey species (benthic
macroinvertebrates). Since the range of detected concentrations are all below the Region 5
ESLs and because the modeled prey concentrations are based on conservative uptake
parameters and the maximum detected concentration of zine; zinc is not thought to pose a
significant risk to area wildlife. In addition, the lack of attractive habitat for the spotted
sandpiper in the vicinity of the site (i.c., no sandbars or shallow soft sediments to serve as a

foraging areas) preclude the likelihood that this receptor would only be exposed to the
contaminants at harmful levels.

The calculated HQs for PAHs exceeded 1 only for benthic macroinvertebrates. The highest
calculated HQs were 30 for both acenaphthene and anthracene. Seven sediment samples were
collected and analyzed for PAHs. Acenaphthene, acenaphthylene, fluorene, and naphthalene
were all detected in only one of these seven samples. Anthracene and most of the remaining
PAHs were detected in five of the seven samples; however, not all PAHs were detected in all

BRA Text - October 2010_FINAL_Rev 05_0-20-10.docx g1



Rohm and Haas Chemicals LLC
Cincinnati Plant

Baseline Risk Assessment
Reviston: 05, Gctober 2010
Page 92 of 113

seven sediment samples. The range of detected concentrations of PAHs are similar to
concentrations detected throughout the sediments of the Mill Creek as collected and analyzed
by the OEPA (OEPA, 2004) and therefore the concentrations detected adjacent to the site are
consistent with those detected in background locations.

4,4’ -DDE was detected in 7 of 29 samples collected from the sediments of Mill Creek. The
highest calculated HQ was 79 for the spotted sandpiper. 4,4’-DDE was indicated as a COPEC
for the great blue heron and spotted sandpiper due to ingestion of contaminated prey species
(fish for the great blue heron and benthic macroinvertebrates for the sandpiper). If the LOAEL
is used to calculate the HQ, only the HQ for the spotted sandpiper is above 1. Since the
modeled prey concentrations are based on conservative uptake parameters and the maximum
detected concentration of 4,4’-DDE; 4,4°-DDE is not thought to pose a significant risk to area
wildlife. In addition, the lack of attractive habitat for the spotted sandpiper in the vicinity of
the site (i.e., no sandbars or shallow soft sediments to serve as a foraging arcas) preclude the
likelihood that this receptor would only be exposed to the contaminants at harmful levels.
Given the fact that the highest detected concentrations were from the creck bank and not the
actual creek bed, the detected concentrations of 4,4-DDE are not thought to pose a significant
risk to ecological receptors using Mill Creek.

4,4’-DDT was detected in 2 of 29 samples collected from the sediments of Mill Creek. The
detected concentrations were 0.004 and 0.0056 mg/kg; which only slightly exceeds the Region
5 ESL for 4,4°-DDT of 0.00416 mg/kg. 4,4’-DDT was indicated as a COPEC for the spotted
sandpiper due to ingestion of contaminated prey species (benthic macroinvertebrates). Since
the range of detected concentrations are only slightly above the Region 5 ESLs and because the
modeled prey concentrations are based on conservative uptake parameters and the maximum
detected concentration of 4,4’-DDT; 4,4’-DDT is not thought to pose a significant risk to arca
wildlife. In addition, the lack of attractive habitat for the spotted sandpiper in the vicinity of
the site (i.e., no sandbars or shallow soft sediments to serve as a foraging areas) preclude the
likelihood that this receptor would only be exposed to the contaminants at harmful levels.

Beta-BHC was detected in 4 of 29 samples collected from the sediments of Mill Creek. Three
of the four detected concentrations of beta-BHC in the sediments are qualified results since the
analyses had to be re-run and the percentage difference between the original and confirmation
samples was greater than 40 percent. Detected concentrations ranged from 0.0046 — 0.094
mg/kg. The highest calculated HQ was 2 for benthic macroinvertebrates. Given the
uncertainty with the data and the fact that the highest detected concentrations was from the
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creek bank and not the actual creek bed, the detected concentrations of beta-BHC are not
thought to pose a significant risk to ecological receptors using Mill Creek.

Dieldrin was also detected in only 4 of 29 samples collected from the sediments of Mill Creek.
The highest calculated HQs were 10 for benthic macroinvertebrates and 2 for the spotted
sandpiper. The range of detected concentrations was 0.002 — 0.024 mg/kg. The primary
exposure to dieldrin for the sandpiper is uptake of dieldrin via the food chain—specifically,
benthos living in the sediments of Mill Creek. However, the lack of attractive habitat for the
spotted sandpiper in the vicinity of the site (i.e., no sandbars or shallow soft sediments to serve
as foraging areas) preclude the likelihood that this receptor would only be exposed to the
contaminants at harmful levels. In addition, two of the four detected concentrations of dieldrin
in the sediments are qualified results since the analyses had to be re-run and the percentage
difference between the original and confirmation samples was greater than 40 percent. Also,
the maximum detected concentration of dieldrin in the sediments (0.024 mg/kg at location CS-
6A in 2004) is somewhat suspect since it was not detected in the duplicate sample collected
from this same location (duplicate result was <0.0042 mg/kg). Thus, the detected

concentrations of dieldrin are not thought to pose a significant risk to ecological receptors using
Mill Creek.

Aroclor-1254 was detected in only one of seven sediment samples collected. Aroclor-1254 was
indicated as a COPEC for the mink due to ingestion of contaminated prey species (fish) and to
benthic invertebrates due to contact. Since Aroclor-1254 was only detected in one sample and
because this detected concentration is consistent with those to concentrations of PCBs detected
throughout the sediments of the Mill Creek as collected and analyzed by the OEPA (OEPA,

2004), the concentrations of PCBs detected adjacent to the site are not thought to pose a
significant risk to area wildlife.

7.4.2 Surface Water
Potential risks from site-specific COPECs detected in surface water of the Mill Creek are

shown in Table 15.2 for aquatic life. Although the maximum detected concentration in either
the seeps or the surface water of Mill Creek was used for screening (Table 10.2) and in the
surface water intake calculations for the key receptor species (Tables 13.1 through 13.5), only
the maximum detected surface water concentration collected from the Mill Creek adjacent to
the site was used for the surface water evaluation. This is because the seeps do not produce

enough water to support their own aquatic life. As can be seen by this table, no COPECs in
surface water were identified for aquatic life in Mill Creek.
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In addition, Table 16 (Comparison of Seep Data to Ohioc OMZA and Region 5 ESLs) also
provides additional information regarding the ecological risk characterization for the
groundwater — surface water interface. A discussion of the results of this comparison is
provided in Section 7.5.1.2.

7.5 UNCERTAINTIES

For this aspect of the SERA, a qualitative analysis was made of the uncertainties associated
with the various components of the assessment, including the problem formulation and
screening of contaminants and criteria used, toxicity and exposure characterization, and
characterization of risk. This analysis identifies the potential magnitude of underestimating or

overestimating the potential for adverse effects to organisms.

7.5.1  Preliminary Problem Formulation Analysis of Uncertainty

The preliminary problem formulation step of the SERA may have some degree of uncertainty
regarding the selection of COPECs, identification of potential exposure pathways, and the
selection of receptor species. The selection of assessment and measurement endpoints is
determined by USEPA guidance (1997d and 1998b).

7.5.1.1 Uncertainty Concerning the Selection of COPECs

The screening criteria used for the selection of ecological COPECs were derived from various
sources per USEPA and Ohio EPA guidance. These criteria are recommended for screening of
site contaminants and are developed by the USEPA- and Ohio EPA-recommended resources.

" Uncertainties associated with the sources and derivation of the criteria could possibly
underestimate or overestimate the number of site COPECs depending on the conservatism of
the criteria.

In addition, several compounds were not detected; however, detection limits for some of these

compounds were above applicable screening criteria.

In sediments, 101 compounds had one or more detection limits that exceeded the respective
screening value. For 73 of these compounds (61 of which are SVOCs and pesticides, which are
not related to the manufacturing processes used at the Rohm and Haas site), all detection limits
for all samples exceeded the screening value. Even though the detection limits are indicated as
being higher than the screening value, the laboratory may be able to estimate a concentration
below the detection limit, using the “J” qualifier to annotate that result and thereby reduce the
uncertainty associated with compounds reported as “non-detect”. A majority of these
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compounds were not detected in either groundwater or soil samples, or if they were detected in
other media, they were detecied infrequently (refer to Table 1.2 for groundwater detections).

In the seep and surface water samples, 64 compounds (53 of which are SVOCs, pesticides and
PCBs, which are not related to the manufacfuring processes used at the Rohm and Haas site)
had detection limits that exceeded the respective screening value. Despite these instances
where the detection limits are above the screening value, these compounds were not selected as
COPECs (which could possibly underestimate the total risk) since the compounds were not
detected in other site media, or because the high detection limits for some of the compounds are
likely due to matrix interference since the laboratory was able to report detections that are
lower than the lowest reported detection limit (i.e., “J” qualified data). In addition, for surface
water, both total and dissolved concentrations were available for the inorganic compounds. To
be conservative, the total concentrations were used to evaluate the risk to ecological receptors.
However, for some locations, only the dissolved fraction was reported. Thus, the risk to

aquatic receptors may be slightly underestimated by using the dissolved concentrations in lieu
of total concentration data.

There were no detected compounds in surface water for which a screening value (or suitable
surrogate) was unavailable. For the groundwater to surface water pathway, the following
compounds did not have screening values available: (1,1,2-trichloro-1,2,2-trifluoroethane,
bromodichloromethane, chloroethane, cyclohexane and caprolactam). However, these
compounds were retained as COPECs in order not to eliminate compounds that may pose a risk
to aquatic life in Mill Creek. Likewise, for the creck bed sediments, sediment invertebrate
benchmarks were not available for the following compounds: barium, beryllium, diallate,
thallium, tin and vanadium. For the metals, the Dutch Ministry of the Environment has
published “Intervention Values” for barium in sediment (625 mg/kg) (VROM, 2008) and
“levels indicative of serious contamination” for beryllium (IV = 30 mg/kg), thallium (IV =15
mg/kg), tin (IV = 900 mg/kg) and vanadium (IV = 250 mg/kg) (VROM, 2006). These latter
values are for soils but can be used as surrogate values for sediments. In general, these values
are concentrations above which, serious ecological impacts are likely to occur. If 1/10 of the
Dutch values are used as surrogate criteria, none of the detected concentrations of these
compounds exceed these surrogate values. Even though a thorough literature search was
conducted for additional sediment quality criteria for these compounds, published values for
freshwater sediments were not available for these compounds. The following sources were

consulted for information: National Oceanic and Atmospheric Administration (NOAA)
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Screening Quick Reference Tables (SQuiRTs) (updated November 2006); Eisler, 1989; Risk
Assessment Information System (RAIS, 2007); McDonald & Trevors, 1988; California
Department of Toxic Substances Control, Human Health and Ecological Division, 2003; IPCS,

2005; as well as a general search of "Toxicity in sediment” on the web search engine "Google".

7.5.1.2 Uncertainty Concerning Selection of Exposure Pathways

The pathways selected for evaluation of potential risks to ecological receptors include exposure
to Mill Creek sediments and surface water (including potential groundwater seeps and direct
discharge).

As an additional evaluation of the groundwater — surface water interface, the Mill Creek
surface water sampling results and seep sampling results were compared to alternative
screening criteria. For the seep data, maximum detected concentrations were compared to Ohio
OMZA surface criteria or Region 5 ESLs if OMZA were unavailable. As a result of this
comparison (Table 16), the following COPECs were identified in the two seep samples:

4,4°-DDE, 4,4’-DDT, alpha-Chlordane, Heptachlor epoxide, aluminum, barium,
chromium, cobalt, copper, iron, lead, manganese, nickel, tin, vanadium and zinc.

These exceedances in the seeps are not thought to be significant since most of these COPECs
are PAHs, pesticides or PCBs and are consistent with concentrations detected in background
locations and because these compounds are not associated with site manufacturing processes.
In addition, the seeps have very limited flow and cannot support aquatic life for which the
criteria are designed to protect.

Comparison of surface water data from the Mill Creek was discussed previously in Section
7.4.3 and no COPECs were identified in the surface waters of Mill Creek as shown on Table
15.2.

The selection of exposure pathways is a direct result of the sampling data results. In order to
determine the potential exposure to ecological receptors, the presence of conistituents in
environmental media must first be established. The magnitude at which these constituents are
present also greatly influences resulting exposure estimates. The sampling data may not
represent the actual overall distribution of contamination in the media at the site, which could
result in underestimation or overestimation of potential risk from identified chemicals.
However, the calculation and use of the EPC provided conservative exposure estimates and it
is, therefore, unlikely that the potential for underestimation of deleterious levels of
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contaminants has occurred. If the full extent of contamination has not been determined, and

other areas of high concentration of contaminants are present but not sampled, risk could be
underestimated in this study.

7.5.1.3 Uncertainty Concerning Selection of Ecological Receptors

Receptors were selected based on several factors, including their known or potential occurrence
. in the vicinity of the site, their trophic level, as well as their level of sensitivity to contaminants.
These decisions are based on best professional judgment and recommendations by USEPA
(1997d) regarding wildlife exposure parameters and calculations. Limitations regarding the
determination of receptor species include the availability of exposure and toxicity information,
abundance versus senéitivity, and ecological relevance. The potential for overestimation or

underestimation exists when using receptor species and extrapolating calculated risks to other
species within that trophic level.

7.5.2  Ecological Effects Evaluation Analysis of Uncertainty

The evaluation of ecological effects involves the derivation of ecological TRVs for comparison
to the calculated exposures. Because toxicity information is limited for many chemicals, TRV
from similar or related chemicals are sometimes used. The use of surrogate toxicity values may
underestimate or overestimate risk. For other chemicals, analytical results may not distinguish
between different isomers or forms of a chemical although available toxicity information does,
or vice versa. The absence of isomer specific toxicity values or isomer specific analytical data
for some chemicals may tend to overestimate or underestimate risks. The TRV selection
process may overestimate risk since the most conservative (and scientifically defensible) TRV
is chosen rather than a range of or median TRV(s). In addition, the toxicity values used are
chemical-specific and are incorporated into the TRV by use of conversion factors. For
example, a conversion factor may be applied for the extrapolation from LD50 to chronic
exposures. The use of conversion factors may overestimate or underestimate risk for a
particular COPEC. Toxicity studies for species other than the receptor species of concern are
often used in the development of TRVs. The use of related species to estimate toxicity to a

representative receptor species may overestimate or underestimate risk due to different species
sensitivity to particular toxicants.

TRVs may not be available for some COPECs, thereby precluding their inclusion in the
quantitative risk estimates. The resulting risk estimates will not include the chemical-specific

risks from these chemicals and therefore, may underestimate risk. For this assessment, toxicity
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data was available for all of the identified COPECs with the exception of iron (all key
receptors) and carbon disulfide, chlorobenzene, 1,2-dichlorobenzene, 3-methylphenol, 4-
methylphenol, and methoxychlor for birds.

7.5.3  Preliminary Exposure Assessment Analysis of Uncertainty

Factors that can contribute to uncertainty in the exposure assessment include identification and
evaluation of exposure pathways, assumptions for scenario development, intake parameters,
and the use of the conservative EPC.

The identification of potential exposure pathways and receptors is based on site-specific
reasonable current use and future ecological habitat. Site-specific receptors were identified to
the extent possible and exposure parameters tailored to these receptors to minimize uncertainty

in the defined scenarios and exposure assessments.

Values assumed for exposure parameters (e. g., feeding rates and dietary intake) used in
calculations for intakes are based on USEPA (1997d), and Ohio EPA (2008b) guidance. These
assumptions may result in underestimating or overestimating the intakes calculated for specific
receptors, depending on the accuracy of the assumptions relative to actual site conditions and
uses. The use of the conservative EPC may overestimate risk since the receptor is actually
exposed to a broader range of contaminant concentrations rather than the maximum detected
concentration.

Exposure and toxicity information are not available for dermal or inhalation exposure for all
COPECs; hence, their lack of evaluation may underestimate risk. On-site exposure of COPECs
to receptors may occur via dermal and inhalation pathways. Although these exposure routes
are expected to be negligible compared to exposure via ingestion routes, intake of contaminants
from these additional pathways may occur. Therefore, the overall contaminant exposure may
be underestimated. |

Another source of exposure estimation uncertainty is that contamination is assumed to remain
constant over time. Fate and transport mechanisms, which would result in the degradation and
loss of some COPECs from the environment, may not be considered in the exposure evaluation
for ecological receptors. In addition, the risk calculations are based on the EPC, which is
reflective of the reasonable maximum exposure at a single point. Exposure would occur
throughout the site at various levels, including the EPC. Thus, actual risks may be lower than
those presented in the assessment.
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Additionally, the site is located in a fairly industrialized area along the Mill Creek. Elevated
concentrations of some of the COPECs may in part be due to these regional conditions, both
naturally and as a result of surrounding industry practices. In order to not underestimate the
risk due to these “background” conditions, all detected compounds were included in the initial
evaluation of risk, which may overestimate the risk to receptors that may have developed
adaptations for these higher regional concentrations of COPECs. To determine the risk from
surrounding conditions, background samples were collected to evaluate chemicals occurring
naturally in soil (e.g., metals) or regionally as a result of neighboring industrial activities. A
total of ten off-site background locations were sampled and two samples from each location
(total of twenty samples) were analyzed as part of the facility investigation program. Five
locations (borings B-01 through B-05) were sampled near the baseball fields and Swimming
Pool and Recreational Center (south of the site), and five locations (borings B-06 through
B010) were sampled near the Former Municipal Water Supply Well Field owned by the City of
Reading (north of the site, Cincinnati Drum and Pristine). Although efforts were made to gain
access to all of the properties adjacent to the Rohm and Haas facility, access for off-property
sampling could only be obtained from the City of Reading property. Two samples were
collected from each location at depths of 1.5 to 2 feet bgs and 9 to 11.5 feet bgs. The
background samples were analyzed for CLP-TAL plus aniline, isodrin and tin. The
background data showed that metals and other naturally occurring chemicals (e.g. calcium)
were detected in the majority of samples analyzed. Twenty-six SVOCs (including 2-
methylnaphthalene, acenaphthene, anthracene, benzo{a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(ghi)perylene, bis(2-ethylhexyl)phthalate, carbazole, chrysene,
dibenz(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd) pyrene,
naphthalene, phenanthrene, and pyrene), pesticides (4,4’ -DDE, aldrin, dieldrin, endrin ketone,
and isodrin) and PCBs (Aroclor 1254 and Aroclor 1260) were also detected in one or more
samples from background locations. The presence of SVOCs, pesticides and PCBs in
background locations indicate that the concentrations detected at the site that are consistent
with those detected in the background locations could be due to surrounding industrial
activities. Statistical analysis of the background data is provided in Appendix K.

7.54 Preliminary Risk Characterization Analysis of Uncertainty

The preliminary risk characterization step may have some degree of uncertainty regarding risk
estimation and risk description. Uncertainties in the risk estimation are compounded under the
assumption of dose additivity or nonadditivity for multiple substance exposure. For this

assessment, it was assumed that the potential toxic effects of the COPECs were non-additive.
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This assumption may result in the underestimation of risk since concurrent exposure to several

contaminants, particularly PAHs, might have synergistic toxic effects.

7.6 ECOLOGICAL SIGNIFICANCE

Ecological risks (i.e., HQ>1) may result from exposure to COPECs in sediments in Mill Creek.
Exposure to soils by terrestrial receptors was determined to be an incomplete pathway. No
COPECs were identified in surface water samples collected from Mill Creek; however, there is
a potential concern for the Mill Creek from the potential migration of contaminated
groundwater to Mill Creek. Specifically, the results of the ecological risk assessment indicated
the following:

o In sediments, only tin (in 1 of 28 samples) shows a potential risk to insectivorous
waterfowl (spotted sandpiper) primarily due to incidental ingestion of sediment.
The maximum detected concentration of tin solely in the sediments of the Mill
Creek was 9.8 mg/kg. Because it is unlikely that the sandpiper would only be
exposed to the maximum detected concentration of tin in sediment, the risk to the
sandpiper is likely overestimated. In addition, there arc no Region 5 ESLs
published for tin in sediment. A Dutch Intervention Value of 900 mg/kg was found
for tin (VROM, 2006) and an estimated no or low effect concentration of 90 mg/kg
was derived (900 mg/kg x 0.1). Since the maximum detected concentration of tin in
all sediments is less than the estimated no/low effect concentration and the
maximum detected concentration of tin in the sediments of Mill Creek are
approximately 1/10 of this estimated no/low effect concentration, the detected
concentrations of tin in sediments adjacent to the site are not thought to pose a
significant risk to wildlife. There were no identified final COPECs in surface water.

Overall, the estimated risks to ecological receptors are thought to have minimal ecological
significance in all media due to the limited toxicity of the detected compounds to the ecological
receptors, the clevated concentrations in background samples, the urbanized setting of the
surrounding area, and the operation of a French Drain that collects groundwater prior to
discharge into the Mill Creek. Therefore, the SERA adequately assesses the current risks to
ecological receptors. However, further assessment of the groundwater to surface water
migration pathway will be conducted to confirm the BRA results and to evaluate whether

continued operation of the French Drain or other controls need to be implemented at the site.

BRA Text - October 2010_FINAL Rev 05_10-20-1%hdocx 100



Rohm and Haas Chemicals LLC
Cincinnati Plant
Baseline Risk Assessment
Revision: 05, October 2010
Page 101 of 113
There are several reasons for these conclusions. First, for a chemical in a soil to pose a risk, it
must first be made available to a receptor through mobilization, transport, and exposure; and
then the chemical must have the potential to elicit an adverse response from the ecological
receptor associated with that exposure. The implications of these factors on whether or not the
identified COPECs are likely to pose a significant risk to ecological receptors was further

evaluated in the Uncertainties section (Section 7.5) of this report.

Regardless of their origin or age of chemical, the COPECs in soil have minimal ecological sig-
nificance at the Rohm and Haas Facility. Potential ecological risk is determined by exposure
frequency, constituent concentration, mechanism of exposure, and duration of exposure. The
Rohm and Haas Facility and surrounding area is industrial and residential with minimal habitat
~ available to support a wildlife population. Specifically, only 0.4 acres of old ficld habitat and
0.2 acres of riparian habitat exist at the site. The remainder of the site has been developed for
site manufacturing and support activities; therefore, exposure pathways for terrestrial receptors
are incomplete. Since only transient species and a few individual animals would use this area,
the frequency and duration of exposure is limited. Additionally, the site is located in a fairly
industrialized area along the Mill Creek. Elevated concentrations of some of the COPECs (e.g.,
pesticides, PAHs and PCBs) may in part be due to these regional conditions, both naturally and
as a result of neighboring industry practices. In order to not underestimate the risk due to these
“background” conditions, all detected compounds were included in the evaluation, which may
overestimate the risk to receptors that may have developed adaptations for these higher regional
concentrations of COPECs. Therefore, further evaluation of soil is not required since the
pathway for exposure for terrestrial receptors is incomplete.

As discussed previously, the abundance of water in Mill Creek compared to the flow from the
seeps makes the seeps an unlikely source of ecological exposure. Also, the contribution of the
seeps to concentrations of contaminants in Mill Creek are likely to be minimal given the
significantly greater flow rate in Mill Creek. Furthermore, surface water sample results from
Mill Creek show no current risk to aquatic life within the Creek as only a few chemicals were
detected in the surface water of Mill Creek and those detections were all below applicable
screening levels. Additionally, sediment samples from the creek bed show limited potential
risk to macroinvertebrates within Mill Creek; and primarily the risk is related to elevated
concentrations of PAHs and dieldrin. - The maximum detection of dieldrin in the creek bed
sediments is 0.024 mg/kg. This is slightly higher than the range of detections reported by
OFEPA (OEPA, 1994) for a 5-mile stretch of Mill Creek that includes the site area. The range
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of detections for dieldrin within this 5-mile stretch (including upstream samples and samples
downstream of the influence of the site) is 0.00182 — 0.0164 mg/kg. Additionally, the clevaied
levels of PAHs within the sediments of Mill Creek are not unexpected for a channelized creek
within a heavily urbanized/industrialized area as discussed previously in Sections 7.1.3 and
7.42. Additionally, a remediation system is in place to minimize the flow of groundwater from
the Rohm and Haas Facility to Mill Creek, thus, no further evaluation of the seeps or sediments
will be required.

Tin was detected at less than twice its reported national background concentration in the creek
bed sediments. The maximum detected concentration of tin in sediments was 9.8 mg/kg while
the reported average background is 5 mg/kg (NOAA, 2006). A no effect level in sediments
could not be found in the literature for tin. The following sources were consulted for
information regarding the toxicity of tin in sediments: NOAA SQuiRTs, (updated November
2006); Eisler, 1989; Risk Assessment Information System (2007); McDonald & Trevors, 1988;
California Dept. of Toxic Substances Control, Human Health and Ecological Division, 2003;
IPCS--INCHEM, 2005; as well as a general search of "Toxicity in sediment" on the web search
engine "Google". A Record of Decision (ROD) was found for the Tex Tin Corporation
Superfund Site in Region 6 concerning tin; however, the tin contamination was in marine
sediments. The lowest NOAEL for tin in marine sediments that was cited in this report was 11
mg/kg. This NOAEL was not used as a screening value since it is based on marine sediments
and the exact methodology was not given in the ROD description. However, inorganic tin
presents a low toxicological risk due to its low solubility, poor absorption, low accumulation in
tissues and rapid exctetion. On the other hand, organotins can be bioaccumulated and are more
toxic than inorganic tins (Fisler, 1989). '

Likewise, detected concentrations of 3-methylphenol and 4-methylphenol in sediment exceeded
screening levels and these chemicals were retained as COPECs. Both 3-methylphenol and 4-
methylphenol are commonly detected compounds in urban environments (both are by-products
of combustion from sources such as car exhaust). The site has sampled for 3-methylphenol and
4-methylphenol eight times in groundwater since October 2001 and because of co-elution of 3-
methylphenol and 4-methylphenol (where the laboratory cannot distinguish between the two
compounds), only detections of 4-methylphenol are reported in the data validation process.
When evaluating the data, 4-methylphenol has only been detected 11 times in over 300
groundwater samples. Detections have ranged from a high of 330 ug/L (UAW08-20 in
November 13, 2001) to a low of 2.4 ug/l. (UAW16-10 in October 12, 2001). In November
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2006) 4-methylphenol was detected once at a concentration of 12 ug/L (in the duplicate sample;
the original sample was not detected at detection limit of 10 ug/L). Given the low and
infrequent detections of methylphenols in groundwater, the inability of the laboratory to
distinguish between 3-methylphenol and 4-methylphenol, and the presence of methylphenols in
urban environments, it seems unlikely that the low, estimated concentrations of 3-methylphenol
and 4-methylphenol (both detected in sediments at estimated concentrations of 0.24 mg/kg at
location CS-3A) would be a result of input from site groundwater. Therefore, 3-methylphenol
and 4-methylphenol are not believed to pose a significant risk to area wildlife. However,
further evaluation of the groundwater to surface water pathway for other identified COPECs
should be conducted to determine if the concentrations in groundwater have the future potential
to affect aquatic life in Mill Creek.

7.9 SCIENTIFIC MANAGEMENT DECISION POINT (SMDPF)

Per USEPA guidance, at the conclusion of the SERA, a scientific management decision point
(SMDP) should be reached. Based on the assessment conducted above, further evaluation of
surface soil, or the sediments and surface water of Mill Creek are not required for the following
reasons: there is very limited natural habitat on-site and the habitat that is available is mostly
mowed lawn and landscaped areas, there is low potential for bioaccumulation for the primary
COPECs, and the concentrations detected are consistent with those detected in background
locations.

For the groundwater to surface water migration pathway, a number of chemicals detected in
groundwater exceed water quality criteria. This pathway should be evaluated further using site-

specific information to determine if this pathway presents a significant risk to aquatic life in
Mill Creek.

8.0 CONCLUSIONS

This baseline risk assessment was conducted to evaluate the potential for adverse human health
and ecological effects as a result of potential exposure to chemicals in soil and groundwater at
the Rohm and Haas Facility and in sediment and seeps at Mill Creek, which is adjacent to the
facility.

The results of the human health risk assessment indicated the following:

e For the indoor industrial worker, the carcinogenic risk estimate (1.4 x 10”) is within
* the acceptable level. The hazard index (0.83) is also below the acceptable hazard
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level of 1. Therefore, potential exposure to chemicals in soil and groundwater that
may migrate to indoor air would not result in adverse health effects for this receptor,
especially considering the conservative nature of the models used for the evaluation.

e For the outdoor industrial worker, the hazard index (0.19) and carcinogenic risk esti-
mates (4.7 x 10") were below or within the acceptable levels, indicating exposure to
chemicals would be within the acceptable risk range or below the acceptable hazard
index.

e For the construction worker, the carcinogenic risk estimate (3.5 x 10'%) is within the
acceptable level. The total hazard index (1.1) slightly exceeds the acceptable hazard
level of 1. However, the total hazard index for each target organ (total liver hazard
index of 0.62, total kidney hazard index of 0.01, total blood hazard index of 0.12,
and other hazard index of 0.39) is below the acceptable hazard level of 1; therefore,
potential exposure to chemicals would be within the acceptable risk range or below
the acceptable hazard index.

¢ For the recreational wader, adult and child, hazard indexes (0.006 and 0.036,
respectively) and the carcinogenic risk estimates (9.7 x 107 and 3.7 x 1075,
respectively) were below acceptable levels. The combined risk and hazard index for
a 30-year exposure scenario (6 years as a child and 24 years as an adult) are 4.7 x
107 and 0.042, respectively, which are also below or within the acceptable target
risk and hazard levels. Therefore, exposure to chemicals in surface water and
sediments, based on surface water and sediment data from Mill Creek, is not
anticipated to result in adverse health effects. However, further assessment of the
groundwater to surface water migration pathway will be conducted (including
leaching as a potential component of the shallow groundwater to surface water

' migration pathway) to confirm the BRA resuits and to evaluate the design and
implementation of Corrective Measures. Low-flow purge and sample techniques
will be used to collect future groundwater data from all wells to reduce the
uncertainty associated with the sampling methodology.

o For the ball field recreational user (age 6-13), the hazard index is 0.037 and the
carcinogenic risk estimate is 2.1 x 10, which are below or within acceptable levels.
Therefore, exposure to chemicals in surface soil in the vicinity of the ball field is not
anticipated to result in adverse health effects.

e For the ball field recreational user (age 13-17), the hazard index is 0.036 and the
carcinogenic risk estimate is 1.3 x 10", which are below or within acceptable Ievels.
Therefore, exposure to chemicals in surface soil in the vicinity of the ball field is not
anticipated to result in adverse health effects.
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¢ For the adult recreational fisherman, the hazard index (0.67) was below acceptable
levels; however, the carcinogenic risk (1.2 x 10™) is above the acceptable levels,
primarily due to the fish ingestion pathway. Therefore, exposure via ingestion of
fish in the Mill Creek from fishing activities may result in an unacceptable cancer
risk under the conditions evaluated for this receptor. The primary chemical of
concern is arsenic. Arsenic was detected in only one duplicate sample in surface
water; thus, the risk from this compound is likely overestimated based on this low
frequency of detection and the utilization of the maximum detected concentration
with conservative uptake parameters in the fish tissue modeling and because arsenic
was detected at or below background levels in the surface water and sediments of

Mill Creek. Thus, further evaluation of the fish ingestion pathway is not warranted
at this time.

e For the off-site resident, the risk and hazard index are not calculated. However, the
risk and hazard for the receptor should be acceptable because the hazard index
(0.021) and carcinogenic risk (3.0 x 10”7 predicted for the inhalation exposure for
the outdoor industrial worker were below the acceptable levels. Thus, potential
exposure to chemicals in ambient air from the Rohm and Haas Facility is not
anticipated to result in adverse health effects.

¢ The groundwater leaching to the lower aquifer pathway is not currently completed
since the lower aquifer groundwater does not exhibit impact from the Rohm and
Haas facility based on additional site investigation results (Geomatrix, 2004) and
groundwater monitoring data from the past few years. Although the release
occurred at least ten years ago and groundwater data should be representative of the
leaching capacity, additional leaching will be considered in the proposed further
assessment of the groundwater to surface water migration pathway and potential
migration to the lower aquifer to support Corrective Measures.

¢ New groundwater data collected as part of the groundwater monitoring program will
be compared to the data and assumptions used in this risk assessment in order to
identify newly detected compounds, changes in frequency of detection, and
deviations from historical concentration range in the development of future
corrective measures. Low-flow purge and sample techniques will be used to coliect

future groundwater data from all wells to reduce the uncertainty associated with the
sampling methodology.

For ecological receptors, no COPECs were identified in surface water samples collected from
Mill Creek and the soil pathway was determined to be incomplete. Tin was identified as a
potential COPEC in the sediments of Mill Creek, however, since the maximum detected
concentration of tin (9.8 mg/kg) in all sediments is approximately 1/10 of the estimated no/low

effect concentration (90 mg/kg), the detected concentrations of tin in sediments adjacent to the
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site are not thought to pose a significant risk to wildlife. There is a potential for contaminated
* groundwater to migrate to the Mill Creek.

Overall, the estimated risks to ecological receptors are thought to have minimal ecological
significance due to the limited toxicity of the detected compounds to the ecological receptors,
the elevated concentrations in background samples, the urbanized setting of the surrounding
area, and the operation of a French Drain that collects groundwater prior to discharge into the
Mill Creek. Therefore, the SERA adequately assesses the current risks to ecological receptors.
However, further assessment of the groundwater to surface water migration pathway and
potential effect on the sediments and surface water of Mill Creek will be conducted to confirm
the BRA results and to evaluate the design and implementation of Corrective Measures.
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TABLE 1.1

QOCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL
Rohm and Haas Chemicals LLC

Reading, Chio
__mnﬁmn.o Timeframe: Current/Future
Medium: Soil
Exposure Medium: Sail, Ambient and Indoor Air
Exposure Point: On-Site
n " 2 (3) 4 (5)
CAS Chemical Minimum | Minimum | Maximum Maximum | Units Location Detection Range of Concentration |Background Screening Potential Potential | COPC| Rationale for
Number Cancentration | Qualifier | Concentration| Qualifier of Maximum Frequency Detection Used for Value Toxicity Value | ARARITBC | ARARITBC | Flag Contaminant
Concentration Limits Screening Value Source Deletion
or Selection
83329 |Acenaphthene 0.089 J 0.58 maskg | UAWD1-30-1.5' 21128 0.34 - 170 0.58 - 570 WwQ - - N BSL
208968 |Acenaphthylens 33 J 33 J mafkg| UAW17-40-5' 11126 0.34 - 170 3.3 - 570 wa - - N BSL
08862 |Acetophenone Q 0 ma/kg 0 /128 0.34 - 170 0 - - - N ND
62533 |An 0.16 J 22| mg/kg| UAWD8-20-13' 7154 0.35 - 170 22 - 300 C - - N BSL
120127 |Anthracene 0.054 J 1.5 ma/kg| UAWD1-30-1.5' 4 /128 0.34. - 170 15 - 12000 waQ - - N BSL
100527 |Benzaldehyde 0.68 9.3 mag/kg | DP67A-12.5-13.5' 5189 0.34 - 170 8.3 - 62000 N - - N BSL
56553 |Benzo(ajanthracene 0.07 J 54 mgikg| UAWO1-30-1.8' 9 /126 0.34 - 170 54 - 2 wa - - Y ASL
50328 |Benzo{a)pyrene ooes| J 62 mgikag| UAWD1-30-1.5' | 8 /126 0.34 - 170 8.2 s 0.21 (& 2 o= Y ASL
205992 |Benzo(b)fluoranthene 0.07 J 71 maikg| UAWO1-30-1.5' 11 /126 0.34 - 170 7 - 21 c - - Y ASL
191242 [Benzo(ghi)perylene 0.062 J 2.8 mgikg| UAWO1-30-1.5' 8 /126 0.34 - 170 2.8 - 4300 WwWQ - - N BSL
207089 |Benzo(k)fluoranthene 0.078 J 2.8 mgikg| UAWOD1-30-1.5' 4 1128 034 - 170 28 - 21 C - - N BSL
92524 |1,1-Biphenyl 0.67 J 39 J mag/kg| DP78A-9-10' 4 /89 034 - 170 38 - 23000 N - - N BSL
117817 |bis(2-Ethylhexyl) phthalate 0.033 J 150 ma/kg STR0O3-12.6' 20 1 1286 0.34 - 170 150 - 120 C - - Y ASL
86748 |Carbazole 0.48 0.48 mgkg| UAWD1-30-1.5' 1191 0.34 - 170 0.48 - 06 WQ - - N BSL
218019 |Chrysene 0.064] | 59 mg/kg| UAWO1-30-1.58' 11 1 126 034 - 170 58 — 160 WQ <5 - N BSL
53703 |Dibenz(a h)anthracene 0.82 0.82 matkg| UAWD1-30-1.5' 117128 0.34 - 170 0.82 - 0.21 c - = N IFD
132649 |Dibenzofuran 0.32 J 35 J matkg| UAWI17-40-5' 21128 034 - 170 35 - 1600 N - - N BSL
120832 |2 4-Dimethylphenal 24] 24 mg/kg| UAW17-40-5' 1/ 128 0.34 - 170 24 - 2] WQ s - N IFD
84662 [Diethyl phthalate 0 0 malkg 0/ 126 0.34 - 170 0 = 100000 MAX = = N ND
117840 |Di-n-octyl phthalate 0.2¢8 J 0.29 mgfkg DP15-2' 11/128 034 - 170 0.29 - 10000 WQ - - N BSL
208440 {Fluoranthene 0.062 J 14 mgfkg| UAWO01-30-1.5 15 /128 0.34 - 170 14 - 4300 WwaQ - - N BSL
86737 |Fluorens 0.063 J 43 J mafkg| UAWIT-40-5 3 /126 0.34 - 170 43 - 560 WaQ - - N BSL
193385 |Indeno(1,2 3-cd)pyrene 0.076 J 27 makg | UAWO1-30-1.5' 51126 0.34 - 170 27 - 21 Cc - - N IFD
91576 |2-Methyinaphthalene 0.16 dJ 22 J mafkg T6-7.5 41126 0.34 - 170 22 - 84 WQ - - N BSL
95487 |2-Methylphenol 0.57 15 mafka| UAW17-40-5' 21126 0.34 - 170 15 - 15 Wa - - N BSL
108394 |3-Methylphenol 5.4 J# 54 J#¥ mgfkg DP17-13 11437 035 - 86 54 - 31000 N - - N BSL
108445 |4-Methylphencl 0.45 # 35 # malkg| UAW17-40-5 317126 0.34 - 170 35 - 3100 N - - N BSL
91203 |Naphthalene 3.8 J 3.8 J mghg| UAW17-40-5' 1 /126 0.34 - 170 38 - 84 WaQ - - N BSL
85018 |Phenanthrene 0.07 il 9.8 maglkg| UAW17-40-5' 11 /126 0.34 - 170 9.8 - 12000 waQ - - N BSL
108952 |Phenol Q0.075 J 13 mog/kg | UAW1T-40-5 3 /126 0.34 - 170 13 - 100 WQ - - N BSL
129000 |Pyrene 0.063 J 1 mg/kg | UAWD1-30-1.5 13 7126 0.34 - 170 1 - 4200 WQ - - N BSL
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TABLE 1.1
QOCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL
Rohm and Haas Chemicals LLC

Reading, Qhio
cenaric Timeframe: Current/Future
Medium: Soil
Exposure Medium: Soil, Ambient and Indoor Air
Exposure Point: On-Site
) ) @ @) () (5)
CAS Chemical Minimum | Minimum | Maximum Maximum | Units Lecation Detection Range of Concentration |Background Screening Potential Potential | COPC| Rationale for
Number Concentration | Qualifier | Concentration| Qualifier of Maximum Frequency Detection Used for Value Toxicity Value | ARAR/TBC | ARAR/TBC | Flag Contaminant
Concentration Limits Screening Value Source Deletion
or Selection
Inorganics (cont.}
7440439 |Cadmium . 0.054 J 3.415 mafkg| DP25-2.54Dup [116 / 133 0.083 - 0.26 3.415 - 8 waQ - - N BSL
7440702 |Calcium 810 175000 ma/kg STR02-12.5' |96 [/ 96 0-0 175000 - NfA - - N NUT
16065831|Chromium 0.55 B 388 mg/kg| DP79A-12-13' [143 / 143 0-0 388 - 38 wa - - X ASL
744484 |Cobalt 0.74 B 294 mag/kg| DP79A-12-13" [133 / 133 0-0 294 - 1800 c - - N BSL
7440508 |Copper 3.8 86.85 mg/kg| DP37-19+DUP [133 / 133 0-0 86.85 - 41000 N - - N BSL
74908 |Cyanide, Total .18 J 1.7 mgkg| UAWI6-10-55 |17 [ 108 051 - 088 17 - 35 N - - N BSL
7439896 |lron 110 32000 mgikg DP23-9' 9% [ 96 0-0 32900 - 100000 MAX - - N BSL
7439821 |Lead i 780 mgfkg| UAW21-30-1.5' [142 / 142 0-0 780 - 800 N - - N BSL
7439954 |Magnesium 35.33 BJ 95200 ma/kg STR02-12.5° |95 / 96 61.2 - 61.2 95200 - NIA - - N NUT
7439965 |Manganese 1.5 B 2120 malkg STRO5-9' 9% [ % 0-0 2120 - 19000 N - - N BSL
7440224 |Mercury 0.008 B 27 J mg/ka DP38-14.5 97 [ 133 0.01 - 0.13 27 - 310 N - - N BSL
7440020 |Nickel 1.3 B 59 mg/kg DP39-10° 133 / 133 0-0 59 - 130 ie] - - N BSL
7440097 |Potassium 162 BJ 3810 mafkg DP44-1.5' 95 [/ %6 148 - 148 3810 - N/A - - N NUT
7722492 |Selenium 0.38 d 13 J mafkg DP31-15 41/ 133 0.52 - 0.75 1.3 -- 5.0 Wwa - - N BSL
7487947 |Silver 0.34 B 14 mgfkg |UAW15-20-2+Dup|6  / 125 0.51 - 0.75 1.4 - 34 wQ - - N BSL
7440235 |Sodium 73 J 2410 mglkg| UAW20-60-1.5' |72 [ 96 109 - 754 2410 - NIA - - N NUT
7446186 [Thallium 0.54 BJ 47 mafkg DP23-2.5' 49 /133 075 -22 47 - 687 N - - N BSL
7440315 [Tin 0.96 J 12700 J mafkg HAS-1.5' 81/ 81 Q-0 12700 - 100000 MAX - - N BSL
7440822 |Vanadium 0.52 B 304 mg/lkg STRI0-1.5' 133 / 133 0-0 30.4 - 1000 N - - N BSL
7440666 |Zinc 1.95 B 418 MBD mg/kg| UAW17-40-5' 133 / 133 Q-0 418 — 12000 WQ — - N BSL
{1} Minimum/maximum detected concentration, (2) Maximum value used for screening concentration. Definitions: N/A = Not Applicable SQL = Sample Quantitation Limit
{8) "—"-background is not used for COPC screening. COPC = Chemical of Potential Concemn
{4} Screening toxicity value - Lowest value reported between the soil screening levels for groundwater protection and the the Region 9 Preliminary ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
Remediation Goal (PRG) Industrial Screening Level (US EPA, 2004b). Additional notation indicates cancer (C) or non-cancer (N) or protection of water  MCL = Federal Maximum Contaminant Level
quality (WQ) endpoint). Screening criteria were not available for some compounds (NfA). Based on similarities in chemical and physical structure B = Method Blank Contamination. The associated method blank contains the target analyte
and toxicity, the following surrogate screening criteria were used: at a reportable level. For metals, B = estimated values.
iodomethane = methylbromide; acenaphthylene = acenaphthene; benzo(ghi)perylene = fluoranthene; 2-methylnaphthalene = naphthalene; J = Estimated Value. For metals, J = Methed Blank Contamination.
phenanthrene = anthracene; alpha- and gamma-chlordane = chlordane; endosulfan |, endosulfan Il, and endosulfan sulfate = endosulfan; MBD = This analyte is present in the associated method blank at an amount that is less
endrin aldehyde and endrin ketone = endrin; isadrin = aldrin. than two times the reporting limit.
(5) Rationale Codes Selection Reason: Above Screening Levels (ASL) Deletion Reason:  Infraquent Detection (IFD) PG = The percentage difference between the origial and confirmation analyses is greater than 40%
Toxicity Information Available (TX) Below Screening Level (BSL) # = Co-Elution of 3-Methylphenol and 4-Methyiphenol.
Essential Nutrient (NUT) C = Carcinogenic N = Non-Carcinogenic
Shaded - COPCs identified. Mot detected (ND) SAT = Soil Saturation MAX = Ceiling limit
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TABLE 1.2
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
Rohm and Haas Chemicals LLC

Reading, Chio
Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater, Ambient and Indoor Air
Exposure Point: On- and Off-Site
N (1) @) ® ) 5
CAS Chemical Minimum | Minimum | Maximum | Maximum | Units Location Detection Range of || Concentration | Background Screening Potential Potential | COPC| Rationale for
Number Concentration| Qualifier | Concentration| Qualifier of Maximum Frequency | Detection Used for Value Toxicity Value | ARAR/TBC | ARAR/TBC | Flag Contaminant
Concentration Limits Screening Value Sourca Deletion
or Salection
83329 |Acenaphthene 1.2 6.4(J ug/L UAWOB-20 3 1175 10 - 4000 6.4 - 370 N PRG - - N BSL
62533 |Aniline 0.68|J 12000 ug/L UAWO08-20 57 /157| 10 - 4000 12000 - 12 C PRG - - Y ASL
100527 |Benzaldehyde 1.3 53 ug/L UAWO04-20 5 /191 10 - 4000 53 - 3600 N PRG - - N BSL
92524 |1,1-Biphenyl 7.3 62 ug/L UAWO7-20 4 | 167 10 - 4000 82 - 300 N PRG - - N BSL
85687 |Butyl Benzyl Phthalate 23 27N ug/L UAW18-20 21175 10 - 4000 27 - 7300 N PRG - - N BSL
105802 |Caprolactam 0.78]J 19 ug/L [UAW1E-10/UAW11-10 31 [ 167 10 - 4000 19 - 18000 N PRG - - N BSL
95578 |2-Chlorophenol 271 16]J ug/L MW-EPA-1 4 1175 10 - 4000 16 - 30 N PRG - - N BSL
120832 |2,4-Dichlorophencl 0.98(J 281J ug/L UAWOD5-20 2 /175 10 - 4000 28 - 110 N PRG - - N BSL
84-74-2 |Di-n-Butyl Phthalate 062|J 0.62[J ugil UAW21-30 1 175( 10 - 4000 0.62 - 3800 N PRG - - N BSL
117840 |Di-n-Octyl phthalate 1.2 1.2} ug/L UAW22-20 1 /175 10 - 4000 12 - 1500 N PRG - - N BSL
117817 |bis(2-ethylhexyl) phthalate 0.4(J 34 ug/L MW-EPA-2 28 1 175| 10 - 4000 34 - 6 MCL - - Y ASL
86737 |Fluorene 0.87|J 5.91J ug/L UAWO06-20 2 1175 10 - 4000 59 - 240 N PRG - - N BSL
95487 |2-Methylphenol 0.86]J 140 ugil UAW04-20 7 /188 10 - 4000 140 - 1800 N PRG - - N BSL
106445 |4-Methylphenol 1.41J 330J ug/l UAWO08-20 12 1 189] 10 - 4000 330 - 180 N PRG - - Y ASL
91576 |2-Methyinaphthalene 5.7|J 8.6(J ugil UAW13-20 3 /175 10 - 4000 8.6 = 6.2 N PRG = = N IFD
91203 [Naphthalene 0.89(J 114d ug/L MW-EPA-1 5 /175 10 - 4000 11 - 6.2 N PRG =5 - N IFD
108952 |Phenol 1.91J 160} ug/L UAWO08-20 3 /175| 10 - 4000 160 - 11000 N PRG - - N BSL
120821 |1,2,4-Trichlorobenzene 244 2.44J ug/L UAWO5-20 11173 1 - 4000 24 - 70 MCL - - N BSL
Pesticides and PCBs
308002 [Aldrin 0.034J 0.42 ug/L UAW11-10 3 /147| 0.05 - 25 0.42 - 0004 C PRG - - N IFD
534692 19| Aroclor 1242 045 130(J ug/L UAW16-10 37123 1 - 200 130 - 0.5 MCL - - N IFD
319846 |alpha-BHC 0.01{J 0.32{J ug/l UAWD0S-20 5 /147 005 - 25 0.32 = 0011 C PRG - - N IFD
319857 |beta-BHC 0.017)J 12{J ug/L UAW16-10 29 [ 147 0.05 - 25 i - 0037 C PRG - - Y ASL
319868 |delta-BHC 0.0074)J 1 ug/L UAW23-20 10 / 147 | 0.05 - 25 1 - 0011 C PRG - - Y ASL
58899 |gamma-BHC (Lindane) 0.0083{J 0.47 ug/l. UAwWO8-20 7 /124|005 - 25 C.47 - 0.2 MCL - - Y ASL
5103718 |alpha-Chlordane 0.0261J 0.053{PG ug/L UAWO03-20 5 /139]| 0.05 - 25 0.053 - 2 MCL - - N BSL
5103742 |beta-Chlordane 0.009)J 0.37(J ug/L UAWO7-20 4 {115] 0.05 - 25 0.37 - 2 MCL - - N BSL
72548 |4,4-DDD 0.0085{J 0.14[J ug/L UAWO7-20 14 / 147 0.05 - 25 0.14 - 028 C PRG - - N BSL
72559 |44-DDE 0.016)J 0.3 ugiL UAW12-20 8 [ 147 | 0.05 - 25 03 - 0.2 C PRG — - Y ASL
50293 |4,4-DDT 0.016{J 0.036J ug/L UAW12-20 3 /147]| 0.05 - 25 0.036 - 0.2 C PRG — — N BSL

table 1.2 GWNEWTre2check.xls

20f4




SIXHI08YIZRIMINMD 2| 3IqEl

7i0€
1NN N = = WiN YiIN - 000682 0005 - 000S | L6L / L6) 0Z2-80MYN /6N rjooosez r|oze9 wnisaubely| ¥Se6EYP.
sy A i = Jon Sk = 5ot £t g6l / 92 lie Kianooey 7/8n S0P =1 peen| |Z86E0L
00Ske 00l - 00l €5/ LE Ob-LLAYN /6N 0osve 601 SSig-ual|
sy A = = oW 0oE 5 00556 00L - 00k | 6L / L8L 0Z-80AYN 7/6n 00556 g|9'ss Uol|| 8686EY.L
anN N ToOW 0oL 0 0 - 02 L1 0 /6N 0 (V] wniwelyg juseaexaH |6620rS8 L
as8 N - - 10N 002 £ =] oL - 0l okl / Le 0Z-E LMV 7/Bn a|5'8 g|8’L (€30} ‘apluBAD| S06YL
sy A = = oW 00E} = (a7 G¢ - S¢ G6L / 20l 112 Aanooay T/8n 079 g8l laddog| 80S07FL
asa N - = Ddd N oel = ¥'16 Lok v6l / 8Ll 0g-LZMvn 7/6n 16 alt’t JeqoQ| vebbyl
sy A W = oW 0oL T 0EZL €-9 vel 1 L9l 0e-LZMmvn 7/6n 0ees 8|5t wniwolydH il esss09 L
1NN N 000GE6 0000S - 000S| €5/ €5 0Z-80MYIN 3/6n I'|000SES oozl SSIg-wnizEed
10N N - - YIN YiIN = 0000+0} 0000S - QOO0S | L6L / L6 0Z2-80MYN B [|0000r0L r|oosee wnicleg| Z0L0vk.L
sy A = = TOW S - L2 t-¢ pelL 1 L2 0Z-80MVN /6n L2 g|8eo WnIWped| 6er0PyL
as8 N = = oW 4 = L §-4G ¥6lL / 9E 2-vd3-MIN 246N ai6'L a|2e0 wnylieg| LL10by.L
as8 N - - 1o 000'Z - 864 00€ - 002 |¥EL / ¥6I 0Z-FOMYN 6n 6. aile wnueg|e6E00byL
sy A = = TOW oL = LL9 0L - Ol 6l / vl b=¥d3-MiN q/6n L9 g|9¢ olUas)Y| ZeEab Y.
sy A = = on 9 = 0801 0L - 0L el [ LZ OL-LLMYN 8n 0904 a]5¢ Auowuy/| 0980k L
sy A s = 10 00Z 91 09| = DOEBE 00Z - 00T |98L / lEL T VdI-MIN “/6n ['|00E6E rajse wnulliny'| S066217.L
SIUEEIon|
asa N - - odd N 08l - 0 05 - L0 |EgL/ ¥ 02-20M¥N TJ/6n r|ivo r|geoo lojyokxoyap| Sevres
a4l N = = 9dd O w000 = 2100 oL - 10 €/ L 0Z-ZImvn Bn r|4100 r{ZLoo uupos|| 9£L55%
sy A = = TOW c0 = 1680 SZ - S00 | ¥ [/ ¥l 0Z-E LMY 1/6n od|L60 rjgLoo apixoda JojyoeidaH| €.720)
sy A = = 10N o . (<] GZ - SO0 | LFkL 1 ¥L 0Z-ELMVN 74BN 9 r{2eoo0o JoyoeidaH| B¥P9.L
asg N = = el Z = 10 GZ - S00 |6EL I ¥ 0Z-E0MVN Bn od|PL'0 rjesoo auoley ULPU3|S0.LPBIES
ss N - - 10 2 = LG50 SZ - 00 |i¥L 1 €L oL-LIMmYN /Bn 150 rjeego apfyeple uLpu3| PE6LZYL
s8a N = = TOW 4 - SL0 ST - S00 |iFL/ L 0Z-¥OMYN /Bn S1'0 rigloo uupu3| BOZCL
as8 N = = 9dd N oze = 420 GZ - S0°0 |£FL /8L b¥d3-AIN WBn 20 r{zoe |l UB{NSOpU3[BSOELEEE
as8 N - - odd N 0gZ = 610 GZ - 800 | ikl /9 02-20MYN Bn reLo r|sLoo | UBjjnsopu3| 886656
sy A = = odd D 2000 =7 LT G¢ - SO0 | ¥l / EL 0C-E YN q/Bn LT rjeeoo uupisigl 14509
uonos|ag Jo
uoljeleqg 82Inog anfep Bulusaiog spwin uonenuasuod
JUeUIWEOD Beld | oglravay | DaLEYEY anjeA Aoxo L anjep Jop pasn uopaeleq Aousnbaiy wnwixey o Jayllen |ucpenueouo | Jellend |uonesusouoD Jaguinp
lo} ajeucney 2400 | [enusiod [enusiod Bussiog punosByoeg | uolRAUEIUOD Jo abuey uoposleg uoneao SPUN | wnwnep winwxely wnuiuim winuuy |eaiwayD [=\7e]
(s) (¥ (e) @ (1) (1)
a)S-HO pUE -UQ Julod amnsedx]
Ui 100pU| pUB JUSIgUY Jalempunols) ‘wnipap aunsedx3|
Jsjempunolsy ‘wnipap|
amndauaund ‘alWelawW|] ouBUaDS)
olyo 'Buipeay

77 S[EDIWBYD) SEEH puB wyoy
HALYMANNOYD - N¥IINOD TVILNILOd 40 STYOINIHD 40 NOILDT TS ANV NOILLNEINLSIA 'FINIHENS00

'l 3149Vl




TABLE 1.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER

Rohm and Haas Chemicals LLC
Reading, Ohio

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater, Ambient and Indoor Air
Exposure Point: On- and Gif-Site
1) m @ @) ) )]
CAS Chemical Minimum | Minimum Maximum Maximum | Units Location Detection Range of Concentration | Background Screening Patential Potential | COPC| Rationale for
Number Concentration| Qualifier | Concentration] Qualifier of Maximum Frequency | Detection Used for Value Toxicity Value | ARAR/TBC | ARAR/TBC | Flag Contami
Concentration Limits Screening Value Source Deletion
or Selection
13800 203000 ug/L UAWO8B-20 53 / 53 |5000 - 5000 203000 N NUT
7439965 |Manganese 1.1|BJ 13000(J ug/L UAW22-20 186 [ 188 15- 15] 13000 - 50 MCL - - Y ASL
7439976 |Mercury 0.047|B 03 ug/L UAWO3-20 13 /194 02- 021 0.3 - 2 MGCL - - N BSL
7440020 |Nickel 1.8|B 1950 ug/L UAW21-30 187 / 194| 40 - 40] 1850 - 730 N PRG - - Y ASL
7440097 |Potassium 1080(B J 29800(J ug/l UAW11-10 190 / 191 | 5000 - 5000 29800 - N/A NIA - - N NUT
Potassium-DISS 1300|1B 26800]J ug/L UAW23-20 53 /53 | 5000 - 5000 26800 - - - N NUT
7722492 |Selenium 24|B 20.2 ug/l UAW23-20 20 /194 5- 5 20.2 - 50 MCL - - N BSL
7440224 |Silver 1.2|B 1.3|B ug/L JUAW1B-10/UAW14-10 3 / 170 5- 5 1.3 - 180 N PRG - - N BSL
7440235 |Sodium 17900 2230000 ug/L UAW11-10 191 / 191 | 5000 - 50000 2230000 - NfA N/A - - N NUT
Sodium-DISS 31700 1610000} ug/L UAW18-20 53 / 53 | 5000 - 50000 1610000 N NUT
7446186 | Thallium 46|BJ 16.6]J ug/L UAW13-20 79 /194 10 - 10] 16.6 - 2 MCL - - Y ASL
7440315 [Tin 47|B 11100 ug/L UAWO06-20 118 /152 | 100 - 500 11100 - 22000 N PRG - - N BSL
7440622 [Vanadium 0.8|B 148 ug/L UAWO03-20 133 / 194 s Tl 148 - 36 N PRG - - Y ASL
7440666 | Zinc 6.9|BJ 1100}J ug/L Recovery Well 81 /185 20- 20 1100 - 5,000 MCL - - N BSL
(1) Minimum/maximum detected concentration. Definitions: Definitions: N/A = Not Ap ble
(2) Maximum value used for screening concentration. SQL = Sample Quantitation Limit
3) - background values are not used for COPC screenings. COPC = Chemical of Potential Concem
(4) Screening toxicity value - Maximum Centaminant Limit (MCL) (U.S. EPA 2003), or if not available, the Regicn § Preliminary Remediation Go. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(PRG) for tap water (U.S. EPA, 2004b). Additional notaticn indicates cancer (C) or non-cancer (N). MCL = Federal Maximum Contaminant Level
Screening criteria were not available for some compounds (N/A). Based on similarities in chemical and physical structure and toxicity, the B = Methed Blank Contamination. The associated method blank contains the target
following sumrogate screening criteria were used: analyte at a reportable level.
delta-BHC = Alpha-BHC; alpha chiordane = chiordane; endesulfan | and Il = endosuifan; endrin aldehyde and endrin ketone = endrin; and isodrin = aldnn J = Estimated Value
(5) Rationale Codes Selection Reason: Above Screening Levels (ASL) Deletion Reason:  Infrequent Detection (IFD)
Toxicity Information Available (TX) Below Screening Level (BSL)
Essential Nutrient (NUT} C = Carcinogenic
Shaded - COPCs identified Not detected (ND) N = Non-Carcinogenic
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TABLE 1.4
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT
Rohm and Haas Chemicals LLC
Reading, Ohio

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment, Biota
Exposure Point: Off-site, Creek
(1 W) 2 () (4) (5)
CAS Chemical Minimum Minimum Maximum Maximum | Units Location Deteclion Range of Concentration | Background Screening Potential Potential | COPC | Rationale for
Number Concentration Qualifier | Cencentration of Maximum Frequency| Detection Used for Value Toxicity Value | ARAR/TBC | ARARITBC | Flag | Contaminant
Concentration Limits Screening Value Source Deletion
or Selection
81576 |2-Methyinaphthalene 0.25 J 0.25 J mg/kg CS-2A 117 036 - 047 0.25 - 56 N N BSL
108394 |3-Methylphenol 0.24 J# 024 J# ma/kg CS-3A 117 036 - 19 0.24 - 3100 N N BSL
106445 |4-Methylphenol 0.24 J# 0.24 J# mg/kg CS-3A 1128 036 - 19 0.24 - 310 N N BSL
91202 |Naphthalene 07 J 0.7 J mg/kg CS-2A 117 0.36 - 047 07 - 56 N N BSL
85018 (Phenanthrene 02 J 48 morkg CS-2A 517 0.36 - 0.39 48 — 12000 WQ N BSL
129000 |Pyrene 0.021 J 3.1 mg/kg CS8-2A 7i/8 04 - 04 31 - 2300 N N BSL
Pesticides and PCBs
309002 |Aldrin 0.001 J 0.001 J mg/kg Creek Sed.-1 1129 0.002 - 0.11 0.001 - 0.028 o} N BSL
319857 |beta-BHC 0.0046 0.094 PG mg/kg S84 4 /29 0.002 - 0.11 0.094 - 0.003 WaQ Y ASL
72558 |4,4'-DDE 0.00091 J 0.023 PG mg/kg 58-12 7129 0.002 - 011 0.023 - 1.7 c N BSL
50293 |4,4-DDT 0.004 0.0056 mgrkg Creek Sed.-1 2/29 0.002 - 0.11 0.0056 - 1.7 c N BSL
60571 |Dieldrin 0.002 J 0.024 ma’kg CS-6A+DUP 4129 0.002 - 0.11 0.024 - 0.004 WQ Y ASL
5.3E+07 |Endrin ketone 0.0014 J 0.0014 J ma’kg Creek Sed.-2 1/22 0.002 - 0.022 0.0014 - 1 WaQ N BSL
72435 |Mythoxychlor 0.0034 J 0,0056 J mg/kg C8-6A+DUP 3/8 0.007 - 0.21 0.0056 - 160 waQ N BSL
510156 |Chlorobenzilate 0.0087 J 0.024 J mgrkg CS-6A+DUP 217 0.037 - 0.21 0.024 - 1.8 [of N BSL
2303184 |Diallate 0.029 J 0.032 J ma/kg CS-1A 217 0.072 - 21 0.032 - 8 Cc N BSL
1.3E+07 |Aroclor 1248 0.015 J 0.07 mafkg CS-1A 417 0.038 - 0.047 0.07 - 0.22 C N BSL
1.1E+07 |Aroclor 1254 0.1 0.1 ma/kg CS8-3A 10T 0.036 - 0.47 0.1 - 0.22 Cc N BSL
Inorganics
7429805 |Aluminum 1680 9330 ma/kg 554 22 122 0-0 9330 - 78000 N N BSL
7440382 | Arsenic 28 6.3 markg 55-12 29 129 0-0 6.3 - 0.39 c e ASL
7.4E+07 |Barium 8.9 76.9 ma’kg 854 29 /129 0-0 6.9 - 1600 WQ N BSL
7440417 |Beryllium 0.069 J 0.46 mglkg 554 29 /29 0-0 0.46 - 63 WQ N BSL
7440439 |Cadmium 0.11 J 0.54 mglkg §8-12 29 /29 0-0 0.54 - 8 waQ N BSL
7440702 |Galcium 18800 178000 mgfkg Creek Sed 4 22 122 0-0 178000 - NiA N NUT
1.86E+07 | Chromium 4 J 229 mafkg §5-12 29129 0-0 228 - 38 waQ N BSL
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TABLE 9.1
PLANTS IDENTIFIED BY COVER TYPE
DURING SITE RECONNAISSANCE
Rohm and Haas Chemicals LLC

Reading, Ohio

Common Name Scientific Name Cover Type
Black locust Robinia pseudo-acacia 1
Box eider Acer negundo 1,2
Burdock Arctium minus 2
Canada thistle Cirsium arvense 3
Chickweed Stellaria media 3
Chinese elm Sofanum nigrum 3
Choke cherry Prunus 4
Coltsfoot Tussilago farfara 3
Common cinquefoil Potenilla simplex 3
Common plantain Plantago major 3,4
Cottonwood Populus deltoides 1,2
Crab grass Digitaria sanguinalis 3
Curled dock Rumex crispus 1
Dandelion Taraxacum officinale 3, 4
English plantain Plantago lanceolata 3,4
Gill-over-the ground Glechoma hederacea 3
Goldenrod Solidago sp. 1,2, 3
Hackberry Celtis occidentalis
Holly ftex opaca 4
Moth mullein Verbascum thapsus 1
Mugwort Gleditsia triacanthos 3
Mulberry Morus rubra 1,3
Norway spruce Picea abies 3
Poison ivy Rhus radicans 1,3
Privet Ligustrum vulgare 3
Queen Anne’s lace Daucus carrota 1
Raspberry Rubus allegheniensis 1
Red fescue Festuca rubra 3
Red maple Acer rubra 1,2
Reed canary grass Phalaris arundinacea 2
Sandbar willow Salix interior 2
Scotch pine Pinus sylvestris 3
Slippery elm Uimas rubra 2
Smooth sumac Rhus glabra 2
Sycamore Platanus occidentalis 2
Tartarian honeysuckle Lonicera tatarica 1,2
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PLANTS IDENTIFIED BY COVER TYPE
DURING SITE RECONNAISSANCE
Rohm and Haas Chemicals LLC

TABLE 9.1

Reading, Ohio

Common Name Scientific Name Cover Type
Teasel Dipsacus sylvestris 1
Virginia creeper Parthenocissus quinquefolia 1
Weeping willow Salix babylonica 2
White birch Betula papyrifera 3
White campion Lychnis alba 3
White clover Trifolium repens 1,3, 4
White honeysuckle Acer saccharum 2
White pine Pinus strobes 3
Wild grape Vitis aestivalis 1
Wild parsnip Pastinaca sativa 1
Wood sorrel Oxalis Montana 3
Yellow hop clover Trifolium agrarium 3
Yellow sweet clover Melilotus officinalis 1,3
Yew Taxus canadensis 4
Notes:
Cover Types:

1 = Successional Old Field

2 = Riparian Forest

3 = Residential/Recreational Area
4 = Industrial Area

Reconnaissance performed by Geomatrix Consultants, Inc. on May 29 and 30, 2001.

Results are representative of conditions present at the time of reconnaissance.

P:1441-\441969 R & H Cincinnati BRA & GW Goals\2007 Revised BRA\Tables 9 through 17\Tbl 9-1 Plants.do¢

Page 2 of 2



soprea|pdieH Z-6 19Li2L UBNOILY) 6 SRIGEL\WHE PASIASY L00Z\SIECD MD B YHE BRUUIDUID H B ¥ 896LYIN-IvPid

G/61 'Suljjod pue jeuc)

‘eoussajey

19]eMm 1edU SjO|POOAA

Japionio suoepnesd

siadsaad bulldg

suo)sAs Jolem efien

elagurds auofedy

neysyos Auidg

spuod 'saye| 'sianll ‘sweals

eunuadias pipAtaiys

a[un) Buiddeus

swiealls BUIAOLU MO[S JO SEBUB APSaAA

SU8IsapLIA ShueyydojoN

wAaU papods-pay

$pioil ‘SepISPEDS ‘seale PapPoOCAA

A0]OLIISUOD 418GNjOD

Jeoey

Bupseg 10} 8320 YHM B3IE dllEnby

uopadis uopadis eiposapN

ayeus Jslem UIBYLOoN

Js1em Jesu spial Assesb ‘smopeapy

suadid puey

Bouy piedos| uiaUloON

swesJ]s puelpoom ‘spuod mofieys

pjeutfiew epord sAwesAiyD

efin} pajuted pue|pIn

seale Ueqin pue sYIed

npuen siydouo

HBUS 8 puULilly

jeuqey uelEdY

SuBNUE[D BURY

Boi4 usaig

IB]EM IBSU SgNIUS pUB $88)) |[BWS

A0{0IISISA BIAL

Bosyoan Aein

sapispecd ‘[1os Apuesg

HSNOYPOOM Oing

PEO} § J8|MO 4

JoA00 AYsnig Uyim Ajjensn ‘JBlQEY SNOUBA

wnnBueLy wnnbuely syedosduiey

axeus 3w walseg

snoynbian

siferys sies siydouey ]

oyeus rapeb uisiseq

sabps p|el ‘pue|POOA

BuUij0120 auadelia]

2Ny xog

sabpa pjoy ‘s}eMoly] 'SPUBIPOOA

B}8{0Sq0 BlajOsSqo ayde[g

ayeus 1Bl yae(g

sp|ey} usdo ‘suspleb ‘Spooas

snueaueiie oing

pEO] URDLIBUY

sjuawaimbay jeydeH

alleN oQnULIIg

alueN uowiuon

olyo ‘Buipesy

377 s|es1wayD seey pue Wyoy
1NISANd SIdAL 1V1igvH NO a3sve 31Is IHL O1L INJOVrdVy ¥0 NO
HN200 ATIVILNILOd AVIN LYHL SNVISIHdWY ANV $37111d3Yd

2’6 318vL







£jol mmmn_ oop splig ¢-6 191\ ) YBroayy 6 sejde\YH g pesiAeY LO0Z\S[BCD MD % YHE REUUIDUID H B N 836 M-I viid

sBuip|ing wJey ‘'sobpa 1sa10) 'seale usdQ shireateds oojed |243s8y Ueouswy
spuod JSAl 'sayeT sadignt seuy NOnp ¥oe|q ueosLauly
M990 AljEBusiod AEW JEYL Spaig
SapISpEO.! ‘spue|wiie eryoajad eajoipuad 19[CJeMm MO|[BA
13)em Jeau AJJunoo uadQ lojooiq epeurafyoe MOJ|eMS 931
sBuies ueqin suebina snuwinig Buipels
soBpe iselo} ‘'sqingns 'samd 'splal AYsnig Bipojsill BZIdSO[ON molleds Buog
UOJJEHGEY UBWNY fesu uowWwo) BIAI] BQLUNIOD) aA0p Yo0N
s93.} opeys 'sBuiiead pue sabps pUBPOOAA snuojelBit snpanj uiqoy
sqingns ‘'soActb 'SPOOAA snoindind snoepodied ysuy ajding
$99J] 9peys ueqingns ‘spuejpoom uado 'sapispecy gingiel sniejof 8jO1O UJaylIoN
s0INgns ‘spuejpoom paxiw uado gihosoell epieusz anop Bujuinop
$81112 Ul uayo 'sebpa pug|poop smyooibAjod snuwip pligBupjoop
safips pue|poop eaURAD elitiassed Bununq oBipuj
sbuies ueqin SRONSOWOoP Jasse molieds asnoH
afipa 180104 SnyULID snyodeiAp 19Y2}edA]} pelsald Jeals
sBuiemp
punoie Alaggniys ‘sabpse puejpoom Buoje siaxdiyl esusQg SISusUjoIed BifalRIINg pdigyeo Aeug
sjo|poom poxiw uado yjo abpg susosagnd $8p1odid “1oedpoopp Aumoq
seale |BlUepISa) UBgIngns ‘abpe jsalo) ‘spug|poom uedQ euriassed ejjazids modleds Buiddniyp
Jalem Jeau spug|poom uady Lni0iped elioAquiog Buimxem J1epad
sesle [eluapisel ‘'sebpe 1sa104 SHBUIPIRD SlJeUIpIRD) |eulpten
syJed ‘sqUNgns ‘SPUBIPOOM Paxip B1eISLD BjyaoueAl Ael on|g
SpuUBjpoOM POXI snpdeane 81960 sapey2iyo paddes-yoe|g
$8IN}ONIS apew-Uuep BOJISNI OpUNIIH mo|jems uleg
splay Apaam uadQp SHSL] senpien yauypiob uesplowy
sobpa 158104 soyoulylAyoeiq SNAI0D MOID UBIMOWY
. Buog 10 1yb1s Aq paAIssSqO splig
sjuswaiinbay jejigeH . EI VT TR aweN UoWwWwon
oo ‘Buipeay

77 s[esiwayy seeH pue wyoy
IN3S3IHd S3dAL LVLIGVYH NO d3sSvd 31IS FHL Ol
LINIOVrav 40 NO ¥NI20 ATIVILNALOd AVIN LVHI $3133dS Sadld
£6 3719Vl



€ jo g ebed

J0p'spAE €-6 (G1\LL UBnoly: g sajqel\vyd PesiAsy L00Z\SIE0D MO B YHE NBUUISUID H 2 W 696 LML Id

SIOALl ‘sy004g

BfjtoBjOW SNINGS

USNIYHolEM BUEISINGT

smopesw uado 'sadejd s)sem ‘sume $NIBYI0A SNUpRIBYD Jeap|Im
sBugamp uewny JeaN uopee sajApolboly ualm asnoyH
seale ueqingns 'spoom usdgo snuesxstu snaepodien Yol &snoH

$9aJ) 9PBUS ‘SPUB|POOM ‘5188104

SNSojIA SBPICDI

1oxoedpoom AieH

salysiew ‘spuod 'saye| ‘episweailg

SUBaSalA SeploIng

uosay usdln

Splal} PUB }1$8.0) JO SRISAIUNOD PaXI

snueiuibiua ogng

[Mmo patioy jesio

S19Al 'saloys '‘sduemg

seipotey eaply

ugiay enq 1ealn

safpa pue|poom ‘spiay pIO

giyisnd gljezids

moleds p|al4

$10|pooM ‘'sepispeoy

suaHA Shdoouon

samaad poom uisjses

SUMO] Ul $92J] apeys 'spugjpoom uado

ojse sno

MO U282195 uie}seq

sgINgng 'spLB|poops

agqeoyd suiioAeg

sqaoyd ulaiseg

saum)sed ‘abps 1sai04

shuueif} snuueify

pJigbuiy weiseg

sobpe pue|poom ‘Aunos uado ‘sepispeoy

siels eyels

pliganiq uese]

spuBipoom uayolg

Hiedooa saydizoy

JMEY $ 8doon

saljld 'sesle uadQ

JOUILL SEapIoyD

yaeyybiu uowwon

sgingns ‘spueg|uiied

ginosink snjeosing

ayoelb uowwon

sBuipjing reeN

eabejad eunjoeyn

HIMS ABULLILD

suspieb ‘Ymosbiepun Aysnig

SNUBISIAOPN] SIIOYIOAIL L

uaJm BUljOIBD

sp|al} ‘s1aail ‘spuod ‘sayen

siSuspued gjuelg

8800¢) BEPBUED

seale Leqingns ‘sebpe jseloy

18] SNIYIo/oN

PIGAMOD pepesy-Lmolg

soal} mo| ‘saysnq ‘sebpe pue|poopy

Wnjnt BUIOO}SOX0 |

layseiy) umolg

splely umolBisao Ausnig ‘spoom jo sebpg

snuid BioAJUIBA

Ja|glem pabum-an|g

$391] Ul 818004 'S3I0US ‘saysiely

Xe400j0Au XBI00RIAN

uoley-jybiu paumoio-oe|g

suepleb 'syeyoiyl

oImeq saueofiy ]

uSIM S)3IMag

saye| ‘swesllg

uohofe sifieny

Jaysbuly payjeg

sabipe Apeam ‘sepispeol Aysnig

eajoqie gyazids

molleds 891} uesuaWY

sBuismp
punose Alaqgniys pue s8a4} apeys ‘sjojpoom Buideg

gjjioins ebeydo}ss

}eIspel uesuawy

sjuswiadinbay jelgeH

SWEN 2juaiag

SWEN Uowwon

olyQ ‘Buipesy
977 SiEdlUaYD SeeH pue wyoy
INISIdd S3dAL LVIIAVH NO d3svd 31IS 3H1 Ol
ANADVIrav 40 NO dNIJ0 ATIVILNILOd AVIN LVHL S3103dS Sayld

€6 d1avlL




¢ jo ¢ obed

‘8661 ‘iz
086} 'UosI;MAd

‘Se0UIR)eY

oop spdig €-6 191\LL YBNoIY) & S8(qe vy e PasIAeY L00Z\S120D MD 7 YHE RRUUDUID H 8 M 698l -Lvhid

"aU| ‘SJUBYISNOD XHIBWOSE) AQ PAjONPUOD aoUEsSS|EUU0da) PISY
LOOZ ‘0t pue gz Aey Buunp Buos Jo Wbis Ag paatasqo aiam ssliiue plog

:910N

spug|poom usdp

BIIUWIOP BOI0IPLEQ

18|QJBM PBIEOIYI-MO][E A

$801] OPEYS 'SPUBIPOOM SNONPIDa(]

SUOLIARY) OBIIA

08lIA PBLEQIYI-MO|S A

YSruqg 'spug|poom paxiy

Bieliol0o Baloipusdg

Is|glem paduni-mojis A

spuod 'sisAll 'S8)E| PapPOOAA

Besuods xty

3onp POOA

smolabpal 'spjal Aysniq ‘sepispecd ‘'sabpa pue|poop

npedy xeuopidwsy

1ayDIEDA|| MOKIM

ysnig 'sabpa pug|poop

shesiib oaiA

oallA pole-alymm

S}e3OIY} ‘USNIg ‘SSPISPROY

sAiydoonay eiyoLouoz

MOLIEdS paumoII-9UAM

salejA ‘'spJeYy2Jo ‘SpUBIROOM PaxIy

SISUBUII0JED BHIS

yojeyInu pajsealq-sliup

SOpISpEOL ‘SpuB[poOM uadQ

ANAND 08.HA

oalla Buljgiep

SpuejpooM Pue sp|sy uadQ

pine seueyjen

amnyna A9XIn|

so@oJ) Bpels Ut seale [euapisay

1002i1g snydojoseg

asnoun} peynt

s]0|pooMm paxiy

B20BAIIO BOUBIHA

1abeue; Jopeag

seale AYsnig esusp ‘sobpe puejpoopa

snuleyidostfie ofidid

2aymo} papis-snoiny

sprefyoeq 'Spuejpoom Paxiy

SLIGN{OD SNY20JIyOIY

pligBuluwny pajeosyl-Aqny

sabpa pug|poom ‘spieA ueqingng

situadiiies xAis)dopibials

mojjems pabum-ybnoy

seale usdo Yum pesiedsiajul SpPUB|poom paxip

sisuaoeuef oang

FMey pajiel-psy

$938J} apeys ‘AJUnod uledq

snjeydeootifia sadisuelop

19yDadpoom pepesy-poy

SUMO]} ‘pPUBIPOOAA

snujjole0 sadiauejapy

iayoadpoom paljjeg-pey

spieh vegingns ‘sxed ‘spuejulied

signs suboid

uilew eding

so9l} apeys 'sabps pue|poop

snunds snisjot

BlOLIO pleyalo

sabpe js8104

siewaly oouny

ooun| uwsyuon

spue|iule] ‘sp|sld

sneueAs snoitD

Jauley ueyLoN

sjo|poom ‘safipe pue|poom uadQ

smeine sapdejon

Jayoll} wisyioN

spuod 'sisAl ‘sayer

soyaulyifieid seuy

Jenp plejley

sjuawalinbay jel|qeH

SWEN 1pusldg

aweN uowWwoy

olyQ ‘Buipesy
D77 sjeodiway) seeH pue wyoy
AN3JS3¥d S3dAL 1VLIGVYH NO @38vd 31IS 3HL Ol |
INIDOVrav 30 NO ¥N9220 ATTVILNILOd AVIN LYHL S3133dS Sadid

€6 31aVv.L







J0p S[EWWEN -6 [qL\AL UBNOIUY § Se|qel\vyE PasiAeY L00Z\S[BOD D 7 Wi E BRUUIDWID H 3 H 89BL#H-|brid

‘8661 ‘SIme
‘9.6 OpIdYUISSOLD puR Mng

52008189y

"OU] 'SJUBIINSUCD XUIBWOSD) AQ Pjonpuod aouessieuuadal piay
LO0E '0S pue gz Aepy Bunp syoel; 1o 4Bis Ag pa/sesao susm seljue plog

:8JaN

sebpe 52404

snueubita Snefiozop0

12ap paliel-aHUAA

almsed ‘abpa jsa104

smeinaiuew SNasAwicsod

9SNOW PaJ0C-SHUAN

uoljelIgeY Uewny Jesu sjopoom AiQ

eueiibiia siydiepig

wnsoddo eiuifua

seale Ueqingns ‘Anunod uado-lwiag

spydew sgydep

Aunys padLils

sBuip|ing 'sesale paisaiod

suebeajoou suajofuoiseT

1eq paJigy-1anlis

SE3IE PAPOOM PUE USdO JO 8INIXIN eApny sadinp X0) pay
sAem-;o-1uBL peod|res ‘spjaly usdo J8jseboiyoo SMOIoIN ajoA alBid
UOSIA BlOIShiN Uil

saye| pue swess buoly

spieyoslo ‘seumsed 'splsld

snojueaiAsuusd SmMOSAW

8|OA MOPES|

SOI}E puE SUIEQ SB UONS 830[AJ0 Buijsool Jesu SPUBIDOOM

snbnyroni sipoAW

1eq UMOIG B[N

sabpo 159104 ‘'sesle Asselb uado

eaded spojdAin

MEIUS 15887

Sesle po1S9.0) 'Slames wiols 'sBulp(ing ‘5891) Mo||oYH

nuaay sHOAp

SNoAW Uasy]

sBulpjing ‘spial4

sninasnw sy

asnoll asnoH

Weo| APUES YliM smopeaw 'spoom uado

me.qg sdojeoseied

sjow pejiel-AlleH

5224) mojjoy pue sbuip|ing SielaLiny snisooAn 1eq Buluaag

slapleoq pay '=26pa 158104 sndoanef SNOSAUWOI8H asnow 18s(]

spjey Aysniq usdQ suee} siuen 230h0n)

sdwnp ‘sBuip|ing snoffentou snppey 14 UOWWGY

spue| ysniq usdo-ias ‘sebipo 1sel04 smews sejwe yunwdiys
sened ‘s|suun) ‘sebpuq 'sBulp|ng snosny snose)dg yeq umouq Big
inaap Aenueiod Ae

smopesil ‘'sebpse pue|poopm xeuouw ejouliepy YONYIPOOM

A0jof toAa0.id uoosaey

seale uado Aq pejdniiajul sesle pepooss

S9a.] SpEUS ‘S}0|POOM pexiN

SIURUNOIRD BRINBS

jasnbs Aeagy

519321 ‘s}o|poom uado 'sp|ay mo|ed

snuepLioy snbealAs

[IEIUO)IOD LID)SET

syaeiy o ybis Aq perlasqo

sjuswainhay jelqeH

SWEN JLIIUAIS

SUWEN UOWWOD

o4O ‘Buipesy

277 s|ediwsy) seeH pue wiyoy

LN3SIdd SIdAL 1V.LIGVH NO a3sve 3LIS 3HL O._.

INIOVrav ¥0 NO ¥N9220 ATIVILNILOd AV LYHL S3103dS STTYINWVIA

¥'6 3719vV.L







g 1o | abed XSPCEABI-Z-0L MUY L-OL SIaL

pajoslep jou 'ON|  WN VN - VN 62000 - #5000 Li0 aN suadordolojyolg-gL-siof|
pajoslap Jou 'oN| YN YN - ¥N 6E£00°0 - LZ000 410 #59'0 ausLIL0I0|Yy21g-Z L-S19)|
pajoRlep Jou IoN| YN YN - ¥N 6.00°0 - #5000 L0 3N dueyaWwoIoyo||
psjosjepjou 'oN| YN YN - VN 6000 - 870070 62/0 1210 w00y |f
pejoelep JoU ION|  ¥N W¥N - YN 6.00°0 - 8¥00°0 62/0 3N aueyjeo.01yg)|
1>DH ‘ON| 900 8100 - L1000 6.00°0 - 8¥00°0 62/9 1620 BUBZUSYOL0IYD||
pajas1sp Jou 'oN|  WN VN - VN 64000 - 87000 62/0 N Z1-0490||
pejoelep jou IoN|  WN VN - ¥N 64000 - #5000 410 aN L L-040|f
pelosisp Jou ION|  WN N - WN 6.00°0 - #500'0 L0 Sh'l apHojyoelle) uogieg)|
L>DH 'ON| 00 2.00°0 - 2/00°0 6.00'0 - 8000 62/ 6£20°0 apyinsip uogied)|
psjosiep jou ‘ON| YN WN - ¥N 6000 - #5000 L0 /E100°0 sueyjawowo.g|
pejoeiep jou ION| YN N - ¥N 6,000 - 87000 62/0 aN aueyjewolo|yaipowoig|
pe}odlap JoU ION| YN ¥N - ¥N 61 - 980 L0 Z5°¢ Jaye (JAypeoiolyo-z)sig|
pejoalep Jou IoN| YN YN - VN 6’1 - 980 L0 aN sueyiaw (Axoyjeoio|yd-z)sig
L>OH ‘ON| €00 9£00°0 - 9£00°0 6000 - 87000 62/ Zrl'0 auszusg
pejosjep jou 'oN| VN YN - WN 910 - LLD 410 ZL00'0 3|LjUOjAIDY]
L<DH 'soA|  z8'L 8100 - 62000 LE00 - 6100 62/6 6600'0 EIER
pejoelep Jou IoN| YN WN - ¥N L£0°0 - 2200 L0 16200 auouejuad-Z-|ALeN-¥
peposlepiou 'oN| YN YN - WN 1£0°0 - 2200 110 28500 SUOUBXSH-Z
pejosep jou ION|  WN VN - ¥N 6’1 - 920 210 aN auedoid{0J0]yo-1)s10AX0-2'Z]
L>DH 'ON| 800 GE00'0 - L2000 ZZ - 22070 12 ¥Z¥0'0 auoueing-z
pejaslap jou (oN VN VN - YN 820070 - #8000 L0 €20 suedoidoiolyola-z'L
pejoeldp JouU 1oN| YN WN - ¥N 6,000 - #5000 L0 aN sueyjPoweIqid-g'L
pejosleplou 'oN| YN YN - ¥N 9100 - 1100 410 aN suedo.dolojy-¢-0woLalg-z |,
pejosiep jou 'oN| YN WN - ¥N 6,000 - #5000 410 aN auedoidoio|ydil-¢'Z |
pejoelep Jou IoN| YN YN - ¥N GG - §'§ L0 $59°0 {lej01) suayje0i0|2Ia-Z 'L,
pejosjap jou 'oN| YN N - WN 6,000 - 87000 62/0 9z'0 BUBYIS0I0IYDIO-Z |
pejoslep jou 'oN| YN N - N 6,000 - #3000 L0 #6100 aUBY}20I0JYDIa-1 "L
psiosieplou 'oN|  WN VN - ¥N 6L - 90 62/0 8180 9USZUSC0IoIYDIa-t' |
pajosjepiou 'oN|  WN YN - VN 6L - 920 410 GlLe'L 2UBZUSYOJOIYDIT-E' L
L>OH ‘ON| 890 Z0- €0 6L - 90 62/y ¥6Z 0 BUaZUBGoJIoIYD1a-Z L
pslosieplou 'oN|  WN YN - VN 6,000 - #5000 210 8150 BUBY}S0I0IYIHL-Z L'}
psjosjepiou 'oN| N YN - VN 6200°0 - #5000 410 3N aUBL)e0IolYoRNBL-Z L L L
pejosiepilou loN| YN VYN - VN 6.00°0 - #500'0 L0 €1Z0 BUBYIS0.0IY2LL-L 'L L
pajosiepiou 'oN|  WN YN - VN §/00°0 - 87000 62/0 5/5000°0 auey}L0JojyaIa-1°L
(Boy/Buw) spunoduwio) JjueblIQ 9|IJE[OA
£03d0D € sk pauleley (@OH SUOREIUSOUCT s uonosleqg w183
pejoaleq jo ebuey ucnosieq jo abuey | jo kousnbaid | g uoiBay
olyo ‘Bulpesy

377 SjeaiwayD SeeH pue wyoy
s7S3 Ol V1vdad 110S d33S ANV LNINWIA3S 40 NOSIHVdINOD
L'oL FT7aVvL



g7 36ed XS|X'SABL-Z-0) NI S|l

paesjeplou 'oN]  wN YN - YN &% - BE0 L0 6110 auexolg-t')
pejoejeplou 'oN| N YN - ¥N £6 - 81 210 ETY BUBZUBGOULIL-G'S' |
pejosjeplou lon|  wN VYN - YN 61 - 980 L0 Zo0's BUSZUSGQICIYIML-#'2'|
papd3pIoU loN| N YN ~ ¥N 81 - 980 210 z5T'1 SUSZUBQOIOIY2BNRL-G'Y'Z L
(By/bui) spunodwon siuebio BNRJOASLLISS
L>OH 'oN[ 00D Z000 - 200°0 #1070 - 46000 6zi | EEV D (lejo) saus|Ax]
pajejepou loN|  wN WN - YN 6000 - $S00°0 L0 2020 BPLIOWYD [AUA|
peyoslep jou ON|  WN YN - ¥N 2100 - 1100 L0 £10°0 21eje0e JAu
powdepIou oN| N YN - VN LG - ¥500°0 /0 ZLL0 BUBULR0IO[YIL L]
payosiep jou ‘oN|  WN VN - YN 6/00°0 -~ ¥S00°0 L0 Z6¥ 0 BUBYJSWOoWOIqH |
pejosiep jou loN| N ¥N - ¥N 62000 - $S00°0 20 3N BUSINGAIBIYIa-t ' | ~Suel]
paosjepiou oN] N YN - WN 6400°0 - 50070 £0 aN auadoidouo|ydig-¢ | -suesl
payoalep ioU 'ON|  WN YN - WN BE00°0 - 120070 20 v59°0 8UBY}30.01YdI-Z " | ~SUE ]
papajep jou oN|  WN YN - WN 62000 - 8¥00°0 6210 zZ' suano ]
pejoalep jou 'oN]  WN YN - ¥N $°G - 5000 L0 660 alUa}30.0[Yoes]]
pajaslep Jou oN| YN YN - ¥N 6,000 - ¥S00°0 0 ¥52°0 BUBIAYG
1>DH 'ON] €00 2500'0 - L£00°0 82000 - BP00'0 62/ 6510 2puo[yd susjAylaly
1>DH ON| 000 L1000 - L2000'C £L0°0 - /6000 22/ zZ'l auexayooAaAL e
pojoSlep JoU foN| YN YN - VN 'Z - 200 210 LEE000
pajoajep joU oN|  ¥N VN - ¥N 8¢ - 220 L0 EN
pajosjepjou IoN] YN ¥N - ¥N 6200°0 - ¥500°0 /0 3N sueyauopo|
pejosiep Jou IoNf  WN ¥N - YN 6L - 9€ L0 aN auadoidolo|yoexaH]
pelalep ol ION] YN ¥N - VN 6L - 980 L0 v85°0 SUBL}e0.0|yIeXaH)|
pejoalep jou laN] VN YN - N £6- 91 20 L0B'0 susipejuado|oAzolo|yIeXaH||
pajsiep jou IoNf YN ¥N - VN 81 - 980 Li0 200 SuUazuego.ojyoexeH]|
papsleplou 'oN| YN VN - ¥N 61 - 920 L0 S920°0 aus|peing-¢' L -olojyoexaH]l
L>0H ON| 000 £4000°0 - 2200070 800°0 - 8¥00°0 B2/ 51470 suszuagiAg )i
pejsjep jou IoN| YN ¥N - YN 82000 - ¥500°0 L0 3N dueyiawowodI|l
pajoatep jou 'oN| YN YN - YN 82000 - ¥S00°0 £ 3N SUELJBUI0IO|LDOWIDIGI]
£0Ad0OD € se paulelsy @OH suohRUZDU0] SHWr uonasiagg w183
paosac] jo sbuey uolrale( 10 sbuey | o Aouenbaly ¢ uoibey
olyo ‘Buipesy

D77 Sjediwsy) seeH pue WyYoy
S$71S3 OL VLVQ 110S 433S ANV LNJNIGIS 40 NOSIHVYJNOD
1'0L 3avl



g jo ¢ abed XS|x'gA81-g-0L ML 1-0L SIqL

pajoalep jou 'oN|  ¥N ¥N - ¥N €6 - 8'L 210 €100 lousydolIN-f

L<OH ‘seA| 88'LL ¥2°0 - ¥2°0 6L - 980 82/ Z0zZ00 [ousydAUIBIN-1
psjosiep jou ioN| WN YN - ¥N 8¢ -z.'0 210 8LED auszZUBgoZEOUIWRALRWIO-|
pejoalep Jou [oN WN ¥N - ¥N 61 - 90 210 anN Jayye JAusyd [Ausydoiolyd-
psjosiep jou 'oN|  WN WN - ¥N 81 - 920 210 88£°0 JousydjAyaLu-g-0I0|yD-F|
pajoa)ep Jou oN ¥N WN - VN 6L - 980 L0 GG Jayie [Auayd |Ausydowo.ig-
pejaelep jou [N ¥N ¥N - YN £6 - 8l L0 3N IAuaydigouiuy-i
psjoslep jou loN| VN WN - ¥N 8- 980 210 ZEV O 3U0-|-aUaxaL0joAd-Z-|AY}oWI | -G'G'€)
psjoalep jou lON| VN WN - ¥N £6- 91 210 aN aulplzusqiiylewng-£'s
psjosep jou 'ON| YN ¥N - ¥N €6 -8l 210 1210 aulpIzueqoJo|udId-£'e
psjoflep jou :ON|  WN ¥N - ¥N £6- 81 210 aN BUINIUEOIIN-E

L<DH s8A| 88'% %20 - ¥2'0 81 - 980 21 #260'0 jousydiAyian-¢
psjollep JoU 1ON|  WN ¥N - ¥N 8¢ - 2,0 L0 0618 SuBJLUBIOlYIJAISIN-E]
psiodlep jou loN| VN WN - VN 81 - 980 210 86€0°0 auan|ojouIg-9'e|
psjoalep jou :ON| VN WN - VN 8L - 980 210 aN [ouaydoioyd1a-9°'Z
pajoalep jou :ON|  WN W¥N - ¥N &'l - 980 210 80Z'0 [ousydoJo|yol L-9't'g
pejoslep Jou 'ON| YN WN - ¥N 51 - 9€0 L/0 3N [ousydolo|yol L-6'v'Z]
pajoelep jou ON|  ¥N W¥N - ¥N 8L - 980 L0 ¥iL0'0 3USBN|0J0IUIT- T
pajoslep jou 'oN| WN VN - VN £6 - 8L L0 129000 Jousydo.uig-'g
pejoslep ioU 'ON|  WN VN - ¥N 81 - 920 10 ¥0E'0 louaydiAuaLig- |
pejoalepjou loN| YN WN - ¥N 81 - 980 L0 21800 [ouaydeIo|y21a-+'g
pajoslep jou 'oN| YN VN - ¥N 8°€ - 2.0 10 aN aU10d1d-¢|
pajosiep Jou ON|  WN ¥N - VN 8'L - 92'0 110 3aN [ouaydoniN-g]
psjoslsp jou ION| YN ¥N - VN €6 - 81 210 aN BUI|IUBOIIN-Z
pejoelep jou lON| VN vN - VN 61 - 950 62/0 #850°0 jousydiALeIN-Z

L<OH 's8A| 8g2l SZ0 - G20 /[#0 - 980 Jip Z0200 ausjeyiydeujAulsin-g
pajosiep jou loN| VN ¥N - ¥N L€0 - 220 20 aN jouedo.d-L-JAylen-g
psjo@ep jou lON| VN WN - ¥N 61 - 9€0 210 61€0°0 jouaydolo|yd-g
psjoslep jou 'oN| ¥N WN - ¥N 6L - 980 110 L0 susleyydeuolo|yd-g
pajoslep jou .oN|  ¥N WN - ¥N 6.00°0 - #5000 JI) 3N suslpeing-¢'1-10|yd-g
pspsjepjou loN| ¥N YN - ¥N 81 - 980 210 2N ausjeyjydeuouluy-z
pajoslep jou 'oN|  WN ¥N - ¥N 6L - 9¢ 2/0 £5L00 auaJonjouiWe|A}ady-g
pajosiap jou loN|  WN ¥N - YN 6L - 920 110 aN auwe|Ayyden-|
pa1o2)ap jou ‘OoN VN ¥N - WN £6 -8l 210 aN suouinbouyydeN-+'|

¢03dOD € se paulelsy @OH Suole.jUBIUDY sy uoposjeq w153
pajosieq jo abuey uoiosleq jo ebuey | jo Aousnbaid | ¢ uoiBey
olyo ‘Buipeay

977 S|ediwsy) SeeH pue wyoy
$7$3 Ol V1vd T110S d33S ANV LNIWIA3S 40 NOSIHVdINOD
L'0L 39VvL



g

sbed

XS[X EAQU-Z-0L NUU

peyosiep jou loN|  ¥N VN - ¥N 62000 - #5000 L0 aN sjejuoeylauw jAy3)|
pajosjep jou oN| YN WN - ¥N 51 - 980 £/0 9¥e0°0 aulejAuaydidl|
1>0OH 'ON|  00°0 2200 - 2200 81 - 9€0 L 90K aleleyjyd 14p0-u-iqfl
pajoajep jou oN|  WN YN - ¥N 51 - 920 L0 vlLL Sjeleyiyd |Ang-u-Ial|
pejosjep jou oN|  WN N - ¥N 81 - 980 L0 an alejeyiyd [Ayzawid||
L>DH 'ON[  #1°0 ¥00 - $0°0 61 - 90 L S62°0 ajeleyiyd |Ayteial|
|<OH 's8A|  s0'L 1’0 - 1D %0 - 980 L Br10 ueinjozusaqi||
<OH s0A|  9L'§ 8L°0 - LE00 Z¥'0 - 980 g ££0°0 ausdelyjue(ye)zusqigl
L<OH S8A|  $Z°01 L -9l 80 - 920 LIS 99L°0 auashyg]
pajosjep jou oN| YN ¥N - VN £'6 -8l £/0 BLEDD sjouaydatojy ol
1>0H ON| 1L €10 - €00 61 - 920 LS Z8L0 ajeleyiyd{jAxayiiyie-g)siq)|
pasjep jou oN|  WN VN - ¥N 61 - 980 /0 1671 ajeleqyd (Ang (fzusg|
pajoaiep jol oN[ VN VN - N 61 -9€0 40 #0100°0 [oyoo|e |Azuag]
L<OH 'seA| 8gZ Z9'0 - $50°0 8E'0 - 920 1/ ¥Z0 susyjuesonyy(y)ozusgy|
L<OH 's8A]  LL'E €90 - 2800 820 - 980 LIS L0 susjfiad(iybozuag]|
1>0OH 'ON| €10 £ - 2200 VN - ¥N LIl 70l auaLjjuelonj{q)ozuag]
L<OH 's2A| 00'8 ZL-10 60 - 920 LIS 510 auaJAd(e)ozuag]
L<OH 'seA| 9672l ¥l - 2800 B0 - 920 L/ 80170 ausde.yjue(ejozuag]||
paelep jou N[ VN VN - ¥N €40 - 820 zzi0 3N opAyaplezuag|
pajosjep jou oN[ YN YN - ¥N 8¢ - ¢l0 2/0 1 11000000 SjWE.v]
L<ODH SeA| elzz £l - €800 680 - 920 LS Z.50'0 ausoBILYIUY|
pajoalep jou oN[ YN VYN - WN 6L - 980 62/0 L£000°0 duljiuy
pejosjep jou loN| N YN - VN £6 - 8L 210 3N sulwelAyjeusydiAyjewid eyide "eydie
pepsjep jou 'ON[  WN VN - VN 910 - 110 /0 3N BpLOIYD [AllV]
pajosjep jou loN[ N VN - VN 910- 110 /0 Z1L00'0 8|Ljluo| Ao
paosjep jou :oN|  WN VN - VN 910 - |10 200 Z5100000°0 UI2[0J0Y
pajosiep iou oN[  WN YN - ¥N 61 - 9¢0 /0 3N auouaydojaoy]
pejoelep jou oN[ VN YN - VN 9L0- L0 /0 9500 3|HjIuC}BOY]
L<OH SeA| LL'LS £€0- €0 0 - 980 il 18500°0 auajfyydeusay|
L<OH 's8A|  9z'[¢ §20 - S20 ¥0- 980 L 1280070 susypydeusoy
pejosjep jou oN| YN WN - ¥N 8¢ - 2.0 L0 #'99 auadelyjue(e)zusgiAyiswid-z) /|
pajosjep jou loN|  WN VN - N 8'¢ - 2.0 /0 aN aUIPIN|O}-O-CNIN-|
pejoaiep jol oN|  WN YN - WN £€6- 81 /0 #0L'0 joueydjAy}ew-Z-01HuIa-9'y]
pajoelep lou oN| VN VN - VN 6l - 9¢ L0 aN SpIx0-N-5uljouInbojIN-¥]
03400 e se paulelay @OH Suo|lBAUB2UCD sywI uonoaalag LE!
pajosiaq jo sbuey uonasjeq jo ebuey | jo fouenbeid | g uoiBay

olyO ‘Buipeay

77 s[ediwsy) SeeH pue Wyoy
$71S3 O1 V.1vad T10S 433S ANV LNINIAIS 40 NOSIHVdINDOD

1’0} 371GVl

S slqL



g jo g abed XSPCEARIZ-0L NIUL L-OL SIG.L

L<OH ‘seA| 06°Gl L€ - 1200 v0 - #0 87/ 5610 auaJid]
pajoelep Jou ON|  WN VN - YN L€0°0 - 2200 L0 aN LU suedold
peoelep jou oN| YN WN - ¥N 6L - 9€ /0 3N splwelpaus|Auayd-
pejoeiep jou oN|  WN W¥N - ¥N £6 -8l 410 aN BUI|IUBOINN
pajosjap jou 'oN| YN ¥N - ¥N 6'L- 980 8/0 L6¥0°0 Jousyd]|

L<OH 'S8A|  g&'€e 8% - 20 60 - 920 LIS ¥02°0 suaiyjueusyd|
pepsjep jou 'oN| YN VN - ¥N 8¢ - 2,0 L0 EN uneseuayd|
pejosiep jou loN|  WN ¥N - ¥N 6’1 - 920 /0 £z JouaydoJojyoeuad|f
psjosiep jou 'oN| YN WN - ¥N 6L - 980 L0 ¥20°0 aUsZU2GOJ0|YdBIURd
pepsiepiou ©oN| YN VN - ¥N 6L - 920 /0 oL 0 aul|IUe0IO|YD-
pajosiep Jou IoN|  ¥N ¥N - VN €6 -8l /0 D sjeolyjoydsoyd jAuizesdd-o AyjeIg-0'0
pajosiep Jou loN| N WN - VN £6- 81 L0 6810 2jeoiyjoloydsoyd |AY)R1IL-0"0'0
peosiep jou 'oN|  WN ¥N - VN gt - 2,0 110 L aulpinjoL-0
pajosiep jou OoN|  WN WN - ¥N 6L - 920 20 198000 auazusqo.uId-0
pejodjep jou 'oN|  ¥N VN - ¥N 6’1 - 980 L/0 EIY au|pI[0.IACOSONIN-N
pajoajep Jou 'ON|  WN ¥N - ¥N 6’1 - 980 110 aN aulpuadidoso)iN-N]|
peysiepiou 'oN| YN ¥N - ¥N 61 - 9€0 Li0 an auijoydiowosoNIN-N]|
psjosiep jou 'ON|  WN VN - VN 61 - 90 L0 3N sunue|AusydiposopN-N||
psjosiep jou 'oN|  WN VN - WN 6’1 - 980 L0 aN auie|Adod-N-1posolN-N|
psosiep jou .oN| N VN - ¥N 61 - 980 110 3N aulwelAing-N-1pPosoN-NI|
pejoelep Jou IoN[ YN YN - ¥N 6’1 - 980 L0 82200 aulwe|Ay3a1posoyiN-N|f
pejoslep jou 'oN| YN WN - WN 6L - 9270 L0 aN aulwelAyie|AYRLIoSOIN||
piodlep jou IoN|  ¥N YN - YN 6’1 - 90 210 S0 auszuago.uN||

L<DH 'seA| g86¢ L0-.10 %0 - 980 L 910 suajeyjyden|l
psjogjapjou 'oN|  WN vN - ¥N 6/00°0 - #5000 Li0 aN a|puojAelAyseINf
pejosiepiou 'oN| YN VN - ¥N £6-91 L0 EN suajuAdiAyRI|
pejodjepjou loN| YN N - YN 6L - 920 L/0 EN ajeuojinsauelew AU
psjosiapjou IoN| YN VYN - YN 64000 - #5000 L0 891°0 ejejioeyaw AU
psjosieplou 'oN| YN VN - ¥N 61 - 950 40 3N SUIWE UBIALI-0SOHU-N-AYBN-N|
psjosjepiou 'oN| YN VYN - ¥N 61 - 920 L0 198000 auazuaqoJyuig-wi

L<OH 'SeA| 06°Z 85°0 - 900 BE'0 - 920 115 z0 suaJAd(pa-gz | Jouspul|(

L<OH 'SseA]  €9'LL 60 - 60 1¥7'0 - 92870 P #2070 ausionjd|

L<DH !32A]| Z80L 9% - LZ00 WN - ¥N 11 £ZF'0 auayjueion|j
peysiepjou 'oN| YN VYN - YN 6L - 90 Li0 aN Sjeuoyinseueyiawl IAU}g

¢$03d0D e se paulelay @OH sSuolesusoue)d sSHwI uonodaq w183
pajosieq jo ebuey uonosieq jo sbuey | jo Aouenbeiq | g uoiBay
olyQ ‘Bulpesy

771 S[edlwsy) SeeH pue wyoy
$7S3 01 Y.Lvdad 110S d33S ANV LNIWIA3S 40 NOSIHVdINOD
L'0L 319VvL



m_~

3bed

AS|CEARI-Z-0L NIV

psjasjep jou 'oN| YN ¥N - ¥N 8€- 2.0 210 3N apiwezado.d|
paosiep jou IoN| YN W¥N - ¥N £6- 81 L0 198000'0 ejesoyd|
pejelep jou 'oN[ N VN - ¥N £6 - 8l L0 E auszusqoJjuolojyzeyuad]|
L>OH ‘ON| 1+ 9500'0 - ¥£00°0 12’0 - 2/00°0 8/¢ 9g100 Jojyaixoyya ||
pepaslep jou loN|  WN WN - ¥N 120 - 8£00°0 62/0 25500 utposi||
psjosjap jou 'oN|  WN VYN - YN LL'0 - 2000 6Z/0 L¥200'0 opixoda JojyoeydeH||
peposjep jou 'oN|  WN VYN - VN LL'0 - 20070 62/0 90000 JojyoeydaH]|
pejodep jou loN|  wN VYN - VN 6L - 9°¢ 2/0 anN anydwe ||
L>DH 'ON|  £9°0 ¥L00°0 - #1000 220’0 - 2000 zz/L 222000 auojey uupud|f
pajesjepjou 'oN]  WN VYN - VN LL'0 - 2000 62/0 8v’0 apAyaple ulpus||
pejosieplou loN]  wN ¥N - VN L0 - 2000 82/0 22z00°0 uLpuz||
pa1oajep jou 'oN|  WN VN - VN 1200 - ZS00°0 Li0 9r£0°0 ajeyins ugynsopu||
psosep jou 'oN|  WN YN - YN LL'0 - 20070 62/0 #6100°0 Il uejinsopu3||
psjosiepiou 'oN| N VN - VN 110 - 2000 62/0 922000 | ueynsopug||
pajosiepiou loN]  WN ¥N - VN €6 -8l 210 ¥2£°0 uojoynsidl|
L<DH 'seA| £972L ¥20°0 - 2000 LL'0 - 20070 6Zi% 61000 uupeigl
1>0H 'oN| 200 Ze00 - 620°0 L'Z - 2/00 1z Z57 0 sjelleg|
peysjeplou oN|  wN ¥N - VN 8¢ - 2.0 L0 aN UoBAD||
I>DH ‘ON|  €0°0 #20°0 - 2800°0 12°0 - L£00 12 980 Je|IZuaqoIo|yd
psjosjeplou loN|  WN VN - YN 1200 - 1200 L0 ¥Z2€00°0 mcmus_;o-mssmm_
pajoelepiou loN|  wN ¥N - VN 2200 - 2000 zZi0 ¥2£00'0 suepiojyD-eyde||
psjosiepiou loN]  wN YN - VN L'l - /E0°0 £/0 #2£00'0 auepoly Dl
pajosiap jJou loN|  WN VN - VN Zr - G0 L0 an Jojuosydue))f
papsjepiou loN|  WN ¥N - VN LL'0 - /£00°0 20 L8200'0 {suepur]) oHg-ewweb||
L<ODH 'seA| 08’8l ¥60°0 - 97000 110 - 20070 B2/t 5000 DJHg-B1eg)|
paaieplou loN|  WN VYN - VN 10 - 2000 62/0 9000 OHg-eyde
L>DH ON| 0570 1000 - 1000 110 - 20070 62/l Z00'0 uLIp|y|

|<OH 's8A|  sg'L 9500°0 - #00°0 L1'0 - 2000 BZ/C 91¥00'0 1aa-r'v
|<OH 'seA]  8z'L €200 - 160000 110 - 2000 62/ 91£00°0 3aa-F'F
paweleplou loN| N VYN - N L1°0 - 200°0 62/0 88+00°0 aaad-+'v
{bx/bw) sgad/sepronsad

pejoRlepou ON| VN VYN - VN 8¢ - 2l0 2/0 aN ajoles
pspajepiou 'oN]  WN YN - WN 8¢ - 7.0 //0 9010 BUIPUA

03400 B se pauleley OH suonenuaduo) sy uonoeled w183
pajosiaq Jo 2buey uonsslaq jo sbuey | jo Aouenbaiy ¢ uoibay

$7183 O1 V1vad TIOS d33S ANV LNINIJ3S 40 NOSIHVYdINOD

olyo ‘Buipeay

J7171 siedileU)D seeH pue wyoy

1’01 31avi

s|q1



g jo / abed XS EARI-Z-0L NIYY L-OL SI9L
L<OH 'seA|  #¥l €9l -1¢C ¥N - VN 62/6¢ £5 ulj]
|<OH 'S8A| 022 T - .50 el -1l 82/S) L wnijleyt

JuSLiNU [BRUSSSS :ON . 09¢ - 2l ¥N - YN zeiee aN wnipog|
L>OH 'ON|  0%'0 Z0-20 €90 - 650 L g0 JRAJIS
L>OH 'ON|  #2'0 8p'0 - 680 LL0 - §5°0 62/ Z winjusfag
JusLNU [BUSSSA :ON - 0€Z) - 822 YN - YN T2ITT anN LnIssejod|
1>0H ©ON| /60 T - Ly WN - YN 8Z/6¢ P44 431N
L>DH ©ON| 650 $60°0 - 100 €10 - 100 BZ/8T ¥L1°0 Aanassp|
L<OH 's8A| 0.9 0.9 - S¥¢ ¥N - YN (44144 0oL asauebueyy||
JusLNU [BUSSS? ‘ON - 00¥F9 - 0S5¥S ¥N - ¥N 22/2e aN winisaube||
L<OH 'S8A| 207 e8e - ¥ WN - ¥N 8Z/62 8'Ge peat|
L<OH 'seA|  00°Z8 00%.LL - 0229 ¥N - ¥N zeiee 00z uoulff
pejosjep jou loN| YN WN - ¥N 99°0 - /G0 £1i0 10000 apiueAQ|f
1>DH ON| 280 9z - TV WN - YN 82162 9'lg Jaddo)|
L>DH ON| 910 8L -¥¢ ¥N - ¥N 82/62 0s Yeqod|f
pejoslep jou 'oN| YN ¥N - ¥N L - 880 /0 3N JuajeAexay ‘wnjwoy|f
1>DH ©ON| €50 622 - ¥ ¥N - ¥N 52162 v'er wnjwolyai|
jusuINU [BNUSSSe ‘0N - 0008/} - 0088l WN - ¥N zeee aN wniojeD||
L>OH 'ON| 650 v50 - LL'O VN - WN (24 66°0 winjupe||
L>OH 'oN| 100 9’0 - 690°0 VN - WN 62/6¢ oF wnijAeg||
L>DH ©ON| €20 69, - 68 VN - WN B62/62 0ge wnieg
L>DH ON| 90 £9 - 82 ¥N - ¥N 62/62 6.6 BT
pejosjep jou loN| YN VN - ¥N - L) 62/0 3N Auouiuy
L>DH 'ON|  9L0 0££6 - 069l ¥N - ¥N zelze 00085 WNUIWINTY|
(By/Bw) spunodwio? siuebiouy
psjosjeplou loN|  WN WN - ¥N 1#0°0 - 920°0 210 86500 092 L-10[00.Y/
L<DH 'seA]  19°) L0-170 /%700 - 9800 L 86500 ¥521-10]90.Y|
L<OH seA]  LI'L /00 - §L0°0 /00 - 8£0°0 Ly 86500 8YZ1L-10[0IY
pejoelepJou loN| N YN - ¥N 17070 - 9800 £i0 865070 T2 1-10]201y
pepolepiou -oN|  WN YN - VN /70°0 - 9200 40 86500 ZEZ1~I0]201y
pajosjeplou oN|  WN WN - VN /%00 - 9800 2/0 86500 122 |-10]20.Y/
pejosiepjou oN|  WN ¥N - VN 1900 - 9800 L0 86500 9101-10[20.y
pajoslepjou oN|  WN ¥N - VN £6 - 81l 210 950 (d@3L) dejoying
£03d0D € se pauleey @OH suolesUR0UDD STy uonaeleg wl1s3
psiosiaq jo sbuey uonosiad jo obuey | jo Aousnbald | g uoifey
oy ‘Buipesy

77 S[ediwayD seeH pue wWyoy
$7$3 OL V.1vdad 110S d33S ANV LNINIA3S 40 NOSIHVdINOD
1’0l 39Vl



g] bey XSICEARFZ-OL U siaL

Juesyiubis aq pino2 uonssjep AUB pue spunodwos SAlRINWNIIR0I] SJe 953y} aouIs
sjueld anenbe pue soyluaq Bulamp-JusLuipas Ag axeldn Joj UIS2U02 Jo spunoduwlod se paulelal alam spunodwod gIzZidiTv.L a10g
Jueoiubls ag Aew uonosiep Aue aouls Aemuyed uonsabul ysiy ayj Joj WIBDUOD jo spunedluod se paulelal alam spunodwod alog
‘gyebolins 10 183 g uoibfey 8y} peposoxe A2y} aouls sioideoal 221601098 10} $DTL0D SB paulell alam spunodwod papeys
8|gealddy 10N - VN
paysiigeIs3 10N - 3N

183 § uoibay ay) Ag uonenuasuUoD paloslep Wnwixew ay) Buipinp Aq pejeinojed st DH @)
a1eBo.ins e se pasn yewyosuag Bulusaiss 10s { ucibay - wnipeuep
sjebouns e se pasn ylewyousag Buluesiog |10S ¢ uoibay - Uil
ayebolins e se pash ylewyousg Buiusaiog |10S # UoiBay - wnijjeyl
ajebouns e se pasn ylewysuag Bulusalssg ovlg ¢ uoibay - wnius|es
ayeBolns e se pasn ylewyouag Bujusalog |Iog 7 uoifiay - asauebuely
slefolins e se pasn ylewyosusg Bulusalog |10S ¢ uoiBay - uol|
ajefolins e se pasn sa8)elgalaAUl |I0S 10} 1SS 093 - wni|ifueg
elefolins e se pasn $8jeIgalJaAUl 108 J0} 1SS 097 - wnueg
ajebouns e se pasn 134 SOHY - Wnuiwnpy
ayebouns e se pasn uupus - 2U0lay ullpug
a1ebolins e se pasn g3 |10g [enuapisay ¢ uoibay - sje(elq
ayebouns e se pasn ylewyouag Buiussiog uswipas TN 9181 uoiBuiysepn - ueinozuagiq
ajebouns e se pash suiwe |Ausydip - sjozeqe)
2)efolins e se pasn auan|o} - auexayojeiolAulein

pasn atem sylewyouaq
Bujusaios ajeussyje/eiebouns Buimolio) sy s10ja18y) 'sST § uoibay aaey jou pip spunoduwlod BUMelIo) sy

L>DH ‘©N £8'0 10l - ¥'9l YN - ¥N 6c/6C LZlL aurz
L<OH ‘seA 058 Ll - B'G VYN - VN eciee 4 wnipeuey\
403400 E SE pauleley @»0OH suofjenusouod sHw uonoeleg w183
pejosjaq Jo sbuey uonosjeq jo sbuey | jo kousnbaid | g uoibey
olyo ‘Buipeay

77 S[e2lway) SEBH pue Wyoy
$7S3 01 V1vd TIOS d33S ANV LNINIa3S 40 NOSIHVYdINOD
L’'0L 3189Vl



g101] mmmn_ XSpCgaRl-g-0L NI L-gL SI9L

ps1o81ap Jou 0N WN ¥N - ¥N 9¢-¢ 6/0 3N SUBLIS0IOIYD
1>0H ©ON LS0 ¥z - Ll L=l B/2 Ly BUZUSGOICIYD)
pe1osiap jou ‘oN VN WN - ¥N z- 1 6/0 3N Z1-240
pajosiep jou ‘oN WN WN - WN 2-% L0 aN LL-04D)
pejoelep jou 10N N VN - YN L= 210 ove aplojyoens) uogled
L>DH ‘ON 100 L'l - 1670 L=l /T Gl apy|nsIp uoged
pajosiap jou ‘oN VN WN - ¥N B 210 9l sueyjaLiowo.g
pejosiep jou (oN N WN - ¥N L=l L0 0eZ uuojoulolg
pejos)ep jou (oN VN WN - VN gL -l /0 anN aueyawoJo|ydipowo.d|
pejosep jou oN WN ¥N - ¥N 0L - 0L L0 0006 ) laye (JAyealoly-z)siq
pajosiap jou ‘oN WN ¥N - ¥N 0L - 0l 210 3N SuUBYIBWI(AXOLIB0I0[YI-Z)sIq|
L>DH ‘ON 100 L'l - 2670 L-1 62 Ll suszuag
pejoelap jou 1oN WN WN - ¥N oL - 0l 20 aN auouaydoIRdYy|
L>DH ©ON 00'0 €9-721 0L - 0L 6/. 0041 3U0}80Y/
pajoslap jou ‘oN VN WN - ¥N G-§ L0 01 auouejuad-z-Ape -
pelasiap Jou 1oN WN W¥N - ¥N 0L - 0L 110 aN suedoud(o10|yo-|)sI0AX0-Z |
pajoelap Jou (oN N ¥N - YN 0L - 0L L0 66 BUOUEXSH-Z
palog)ep 10U 10N WN VN - ¥N 0l - 0L L0 00Z2 suoueing-z
pajoejep Jou (ON WN ¥N - VN L=l L0 Ll suadoidoiolyolg-¢'L-s1o)
psjoRlep jou ‘oN WN ¥N - ¥N L=t Li0 aN auedoidoIojyal1-¢'Z' L
payosiep Jou (0N WN ¥N - ¥N = = | L0 09€ auedoidoolya1d-z‘L,
1>DH ON 000 9Z'0 - 92°0 G0 - 60 Ll 0.6 susyle0iolyaig-z' | -sio
pajosiep jou ‘oN WN ¥N - ¥N gl- | 6/0 0L6 suByleO0IO|YDIa-Z' |
pajosiep Jou (0N WN WN - VN L- 1 L0 anN aueylBWOWOoIqIa-Z' |
pejosiep jou oN WN ¥N - ¥N z2-2 L0 aN auedo.dolo|yD-g-owoldia-g'|
pejosyep jou 0N WN ¥N - ¥N L=l 210 g9 auayjaolojydig-1'L
1>DH ‘ON 820 9z - L) 0L - 0l 612 v'6 BUSZUBOIOYIIT-+' |
pejosjep jou ‘0N VN ¥N - ¥N oL - 0l 210 8g auezusqoIo|y2Id-c‘}l
L<DH 'S8\ 051 g - vl oL - ol 61T 7l auszuaqoIolyaia-g'l
pelosiep jou ‘oN WN ¥N - ¥N L=l 210 005 sueyao.ioyol]-g'L’ |
psjosiep 10U (ON WN VN - ¥N L -1 210 08¢ suelyjeolo|yoena]-Z'L L L
L>DH ©oN L0 0 - 610 ¥N - ¥N L1 9/ BUBYISOIOUILIL-L'L L

1>DH ‘ON Z0'0 L - S50 L=l 6/2 Ly auelpaoIoYDIa-L L

(i/6n) spunodwo) 21uebip dj1ejoA

£03d0D se pauleigy (OH suoneljussuo) spur uonasied w183
pelosleq jo ebuey uonoale( Jo sbuey 1o G uoiBay
Aouenbald
olyQ ‘Buipesy

77 S[eaiwsyD seeH pue Wwyoy
$71S3 Ol V1VA ¥3LVM OVRINS ANV 433S 40 NOSIHVYdINOD
20l J9vl



g! abed XSPCASLZ-OL UL SIQL

L>DH ©N| 900 - gL -1 B/1 iz {le303) ssusiAy
pejae}ap jou 'ON YN YN - ¥N Z-T 40 06 SPUOILD HAUIA
peldsiap jou 'oN VN ¥N - VN Z-¢ L0 e ajejeoe AU

L>DH ‘ON L0'0 €e'0 - ¥2'0 L= L ) Ly auayye0lolyal L
pe]283ep Jou o N vN - YN L= Li0 aN ausjngoIolydid-t'|-Sues)
pRjo8)ap Jou 1oN YN ¥N - ¥N L= 1 210 L'} susdoidololyaia-¢'L-suel]
ps129jep Jou 'ON VN WN - WN §0 - 50 LI0 0.6 BUBLRIOIYNQ-Z' | -SUE

}>DH 'oN[ 000 §5°0 - S¥0 b= 1 812 £5C auanjoL
Po13913p Jou 10N VN WN - VN b= 20 S BUaY}20I0yde.3 |
pajaejep jou 'oN ¥N WN - YN Lol L/0 Ze suaifig
pej28jap jou 'oN N VN - VN gL -1 6/0 06 SpLo|y0 susjApan)

\>DH ‘ON] 000 6Y°0 ~ €0 N - YN Ze £52 BUEX30|2A3|AUIS 1]
Pa}o9)ap Jou oN WN WN - WN b -3 210 ZeL'0 suadsy)
pejosiep Jou 'oN N VN - YN 0Z - 02 10 an 2104Jesosl]
paldelap jou oN VN WN - YN L- L 40 3N BUBLJSLIOPO]]
psjosjap jou ‘0N ¥N VN - ¥N 00L - 001 210 3N susdoidosolyoexeH|
pe}o8}sp Jou 0N VN YN - WN 0l - 0} JI5) g sueyisoso|ydexaql
PRjSIAP Jou N YN WN - YN 05 - 05 L0 Ll susipejuadojoAoolo]yaexsH|
pajaalap jou ‘0N YN ¥N - YN 0l - 0l 210 £000'0 auazuUaqoo|y2exsH|
psjas}ap jou 'ON ¥N ¥N - YN 0L - 0} /0 €500 aualpeing-g'-oJolydexaH||

1>DH 'oN| €00 BE0 - 6270 gl-1 B/l vl suazuag|AuzS||
pejJsiep Jou 10N WN VN - ¥N b- L L0 ER aueLjeWoWoIgd|

L>OH 1ON|  60°0 98'0 - 280 L- L 3 L'6 aueyjawolojysowaigidl
P2103}3p Jou IoN YN WN - ¥N Z-¢ 110 aN sueyjawio.oy DY

|>DH 'oN|] 000 92°0 - €20 gL~ L BiY ovl LLIOJOIOI D)

403J0D se paurelsy OH SUOHENUSIUCD sywn uoleieQ (153
parsieq jo sfuey uono:aq Jo sbuey 10 G uoiBey
Aouenbaiy
oIyQ ‘Buipesy

77 SIeaNURUD SeeH pue Wyoy
§71S3 01 V1VQA H3LVM JDV4HNS ANV 4338 40 NOSRIVdINQD
¢0l F19gvl



g 10 ¢ ebey XSPCEARI-Z-0L ML L-OL SIgL
pajosiep 10U IoN N ¥N - ¥N 0L - 01 20 g Jeue [Ausyd |Ausydowoig-y
pajoalap Jou 1ON N YN - ¥N 0S5 - 0% 20 aN jAuaydigoulwy-
pajosiep Jou ‘oON ¥N ¥N - ¥N 0% - 06 20 Y BUIIUBOIIN-€
pa1osiep Jou 1ON ¥N N - ¥N 0L - 0l 210 Z9 jousydiARIN-€
pajosiap Jou ‘'oN ¥N YN - YN 0z - 0Z L0 188070 sualLpueIo|yoJALIBN-g)
pajosiap jou ‘oN ¥N VN - ¥N 0L - 0l L0 026 | -oUaXauDIRAd-Z-ALeWIM | -G G ¢|
paj0elep JouU [ON ¥N YN - YN 05 - 0% 20 3N aulplzUAgAYRWIO- £ ¢l
pa1o81ep JoU 1ON ¥N ¥N - ¥N 06 - 0§ 210 5t BUIPIZUBGOIOYIIT- £ ¢
paj0siap Jou 1ON ¥N VN - ¥N oL - Ol 210 18 auUBsN0I0UIA-9']
pajoelep Jou [ON ¥N ¥N - YN oL - 0} 210 anN jousydolo|yala-9°'Z
pajdaiap Jou oN VN ¥N - ¥N oL - ol 210 6% jousydoIoluydl -9 F'g
pa1oaiep jou oN N ¥N - ¥N cl - Ol 210 anN {ouaydoloydl -Gy’
psjoalep jou ON ¥N ¥N - VN ol - 0L 410 by UBN|OY0NUIG-Y 2
pajoajep 10U oN ¥N ¥N - ¥N 0% - 0§ 210 6l [ousydoUIa-#'Z
pojoalsp Jou ‘ON ¥N VN - ¥N gL - 0L 210 00l jousydiAuiswg-1g|
pe1oIep Jou IoN ¥N ¥N - ¥N 0L - 0l 210 LL jouaydoso|yoid-#'g|
pejo9lep 10U 'oN ¥N ¥N - YN 0C - 02 210 anN BUI|00I4-Z|
pajo2iep JoU ‘ON N VN - ¥N oL - Gl 110 €/ [ousydogiN-Z
paajep Jou 1ON ¥N YN - YN 0% - 06 210 Y BUHUBOLIN-Z|
pajaSIep 10U 1ON wN ¥N - YN 0l - 0L 6/0 9 JoueydiAyIBIN-Z
pajosiep Jou ‘ON N ¥N - VN oL - Gl ] L0 0ge susfeUtdeuAyIIN-2
pajosjep Jou 'oN ¥N WN - YN 0% - 0% 20 EN [ouedold-f-JAYIBA-Z|
pajo2yap jou oN ¥N ¥N - YN 0L - 0} L0 ¥z fouidolo|yo-g|
pajoajap jou oN N ¥N - N 0L - 0l 210 9680 sus|eLjydeuololyD-z|
pajo9lap Jou (ON ¥N ¥N - ¥N L- 1 210 EY] sualpeEING-£' L -I0IYD-g|
pajoSlap Jou 1oN ¥N ¥N - ¥N oL - 0l L0 anN ausfeyjydeuculiy-g]
pajosiep 10U lON ¥N VN - ¥N 00L - oL L0 586 sUaJcnyourug|AlaoY-Z
pajoslep jou [ON ¥N VN - ¥N oL - 0l A0 3N aulueIALYdeN-|
palosiep 10U loN ¥N ¥N - ¥N 0G - 0§ 210 ETY; suounbouydeN-'|

L>DH ‘©N 000 Ll L 0L - 0l 8/ 00022 auexoIa-+'|
pajoalap jou ‘oN N YN - YN 0% - 0% L0 L1 auszuegqonul]-g'e’|
pajosIep JoU [ON WN VN - ¥N L= L0 [ 2USZUBOIOYOBNBL-S'Y'Z |
p199iep JoU 0N N WN - ¥N oL - 0l L0 0g BUBZUBYOICIUIL-+'Z' |

{ybn) spunodulion s1uebiQ ajiejOAILUDS;
403400 SE pouieley EOI SUCBIUaIUDD SN uonoeleg En_mm_
pajoaleq Jo abuey uonosse] jo abuey 10 g uoiBay
Aousnberq
oyo ‘Buipesy

977 SledweyD Seet pue Wwyoy
$7S3 OL ViVQa d3LVM JOVHuNS NV 4338 40 NOSRIVJAINGD
Z01 3gvL



g/ 3bed XS EAaL-g-0L nuur
pa1o8jep jou "N N VN - ¥N 0L - 0} Li0 0Ll siefeuiyd 1Ageiall
pajos)ep jou ‘oN N YN - ¥N 0l - 0l Li0 4 ue.njozuaqi||
Pe)28]ap Jou 1oN YN ¥N - ¥N 0L - 0} 410 aN ausvrlyue(y'e)zusqid
pajos]ap Jou [ON VN VN - ¥N 0l - 0l 110 3N susshiyd
Pajoaep Jou ‘0N VN VN - ¥N 0 - 05 Li0 ¥e sjousydolo|ys
Pa}o8jep jou ‘0N VN VN - ¥N 0L - 0L 110 oL’L 8)elIZuaqoIo|yd)
peloslap jou ‘ON VN VN - ¥N 0L - Ol LID X4 ajefeyyd |Azusq |Ang|l

L<DH S3A| 19 ¥l - G50 0L - Ol L9 €0 sjejeyyyd(iAxauliuie-z)sigf
Pajos}ap Jou ‘ON VN VN - ¥N 0L - 0l LI0 9'8 Joyod|e |Azuaglf
pajosiap jou IoN VN VN - VN 0L - Ol L0 3N auayjueioni(y)ozuaglf
pajos]ep jou oN WN VN - YN oL - 0l Lo ¥9'L aus|Aled(lyb)ozusg||
Pajosiap Jou IoN VN VN - VN 0L - 0l L0 106 auatjuelony(gjozuag|
pajosjap jou ‘oN WN YN - W¥N 0L - Ol L0 ¥100 aualAd(e)ozuag]|
pejos}ap Jou oN VN VN - ¥N 0L - 0l LI0 5200 susoe.yjuE(e)ozuag|
pajoa}ap jou ‘oN WN VN - VN 0L - Ol z/0 3N apAysplezusg
Pa}o8}ap jou ‘ON VN YN - VN 0z - 02 LI0 B0'E ajluely|
pejaejep jou ‘oN N VN - ¥N 0L - Ol Li0 SE0°0 ausoRIyUY]
pajos)ap jou ‘ON VN VN - WN 0L - Ol 6/0 L'y sulliuy|
pajosep jou ‘oN N YN - YN 0§ - 05 /0 EL iAyiauaydiAyiawig eydie 'eydje
pajos}ep jou 'oN N VYN - ¥N z-¢ L0 3N SPLOIYD Al
Pa}os}ap Jou ON WN WN - ¥N 0z - 02 /0 99 3|4 Uo|AIoY]
pa}o3}ap jou ‘0N WN VN - N 0Z - 02 L0 610 UIS|010Y]
pajos)ap jou (oN WN VN - ¥N 0Z - 02 L0 000Z} 8|LjIuo}SoY|
pajosiap jou “oN VN VN - VN 0L - 0} /0 0v8Y ausjAypydeusoy
pa}a3}ap jou ‘oN YN ¥N - ¥N 0L - 0} /0 8¢ susyydeusoy]
pejos)ap jou ‘oN WN vN - YN 0z - 02 110 8vs 0 puadeljuB(e)ZUSgAYeWIa-ZL .
pejoe}ap jou ‘oN YN VN - VN 0z - 02 L0 E aulpinjo L-0-0.)IN-§|
pajo8}ap Jou ON WN VN - VN 0§ - 05 2/0 £2 [ousydiAYIBIN-Z-0UIa-9 'Y
p3}23}3p jou ‘0N VN VN - VN 00} - 001 /0 aN apIXQ-N-8uljouinboIN-#
pejosep jou ON YN YN - VN 0S - 0§ L0 09 [ouaydoJ}IN-H
pejaslep Jou ‘0N vN YN - VN 0l - 0l 6/0 ST lousydiAyisiN-i
P2123)8p Jou ‘ON VN YN - VN 0z - 0Z LI0 G9'L auszuagozeoulwe|Ayiewig-v
pej2e)ap jou 'oN N W¥N - VN 0l - 0l 410 aN Jeupe |Ausyd |Ausydooly D]
P3}03)9p Jou ‘0N vN VYN - VN 0L - O} ) 8 |oUBYdIAL}SU-E-0I01YD-H

¢03d09 se paulejey OH suoljiejuesuod sy uocnosleq w183
palsiaq Jo abuey uonoslaq Jo abuey J0 & uoiboy
Aousnbalg

oIyQ ‘Buipesy

D77 sjedlway) seeH pue Wyoy
$71S3 O1 V.LVA H3LVM 30VIHNS ANV 4338 40 NOSIHVdINOD

¢’0L INavl

siaL



g jo G abed XSX'EABJ-Z-0L UL 1-OL SIAL
pajoslap 10U 'ON YN YN - VN 0L - Ol 10 08l louay||
pajoa}ap jou ‘0N WN YN - VN oL - 0} ) 9¢ auaiyjueusy ||
pajajep jou ‘ON vN VN - ¥N 0z - 0Z Li0 EX usoeuaydf
pajosjep Jou 'oN N VN - ¥N 0L - 0l 110 v jousydoiojuoejuadf
PB)99}3p JOU “ON N VN - ¥N 0L - 0} Li0 6100 ocﬁcmneozosci
pe}98}ep jou ‘0N VN VN - ¥N 0L - 0L ) Zee aulfiuecsolD-d
pajoslep Jou ‘ON vN YN - YN 05 - 0§ 40 3N loydsoyd JAuizeAd-o 1Ay)81g-0'0
Pejos)ap Jou ON N YN - WN 05 - 05 Li0 7’88 sjeolyjaioydsoyd |AY)eL L-0'0"0)
p)OR)2p J0U ON vN VYN - ¥N 0z - 02 Li0 3N BUIPINOL -0
pajos]ap jou ON vN YN - ¥N oL - 0l Li0 44 au9ZUSgoyIUIg-o
pejosjep Jou 'ON WN YN - N 0L - 0L i) 3N SUIPICLAdOSOLIN-N
PaJOR)2p J0U ‘oN vN W¥N - VN 0L -0} L0 aN aulpuadidosoun-N|
Pe3oa}ep Jou “ON WN YN - ¥N 0L - 0l 40 aN auljoydiowosoN-N||
pajoejep jou 1ON YN ¥N - YN 0L - 0l L0 aN aupurejAuaydiposoiN-N||
pajo8)ap Jou 0N vN YN - WN 0l - 0} L0 aN aurweAdold-N-Iposol)iN-NIf
pejosjap jou oN vN YN - ¥N 0L -0l 40 3N BulwelAINg-N-IPOSOAIN-N[i
psjo3)ap jou [ON ¥N ¥N - VN 0L - 0} L0 89/ BulLUe[AY}SIPOSONIN-N]}
pajoe)ap Jou 10N N vN - ¥N 0l - 0} 40 aN suiwe|AylRlALaWosoIN|i
p23o8}ap Jou 1oN vN ¥N - ¥N 0L - 01 Li0 022 BuUBZUSGOINi
pajosjap Jou oN vN YN - ¥N oL - 01 Li0 £} aualeyudeNt
Pa308)9P 10U (0N WN ¥N - ¥N 0L - D LD ETY sjeuojnsaueylawW JASI||
pejosiep jou o ¥N YN - ¥N b=l L0 0082 ejejfioeylaLl JAYISIN|
Pajoa1ap Jou ON wN YN - VN L=l L0 aN alauosRALIS N
p21o8)ep JoU 'ON vN VYN - WN 0§ - 05 20 L sus|uideyie iyl
pajoalap jou ‘oN N YN - VN 0 - 0} L0 aN UWEUBLBW-0SIU-N-AWSN-N]|
Pe)oalap jou 1oN YN VYN - ¥N 0L - D1 40 7z suszuagoniuig-wil
pejos)ap Jou (ON ¥N VN - VN 0L -0l 4o TR suaiAd({pa-g°z'L)ouapuljf
pejosjap jou 1oN WN VN - YN 0L - 01 /0 81 auason)f
pa3os)ap Jou loN vN YN - VN 0L - 0l Li0 81 susyjueion| |
pajoalap Jou 1ON vN YN - VN 0L -0l L0 3N sjeugjinsauelaw Y3
pPajoalap Jou ‘ON ¥N YN - VN b= 1 L0 3N ajejioeat 1A S|
pejelap 10U 'ON VN YN - WN 0L - Ol 410 (454 suiweusydig||
PBjas]ap JouU ON vN YN - VN oL -0} 40 0 sjeleuiyd [ARo-u1g||
pejoslep 10U (ON vN YN - VN 0L - 0l Li0 L6 ajejeyyd 1ANg-u-1g)|
Pa108}ap Jou 1ON WN VN - VN 0L - O} LI0 0011 ajejeyiyd Ay

£03d00 se paulelay @0H SUCEUSIUCD S uonaRla] w183
pajsiaq Jo ebuey uonoeya( jo abuey Jo & umbBay
Aousnbaly
oIyQ ‘Buipesy

77 SjEAWBUD SeeH puB WYoY
$7S3 OL V.IVd ¥31VM 3OV4HNS ANV 4338 40 NOSIHVAINOD
¢'01 A9Vl



Q! abed AS|X'EADIZ-0L NS
pajos}ap jou ©oN N VN - VN 05 - 0§ Li0 00+329'¢ sjeloyd
pejos)ap jou oN vN VN - ¥N 0S - 05 Li0 aN 8USZUSGOIIUQIOJYIeIUSd
pa}28)ep Jou ON VN VN - ¥N 10- 10 Li0 6100 Jojyohxoure

EEENIE 5000 - 5000 10- 10 6/1 Z0-360°¢ uupos|

|<DH 'seA| 898 ££0°0 - €£0°0 S0°0 - 500 6/1 £0-308'¢ Spixeds JojyoeideH
pajos}ep Jou ON VN YN - YN 500 - 500 6/0 £0-308°¢ Jojyoejday
po}os]ap Jou 0N VN VN - ¥N 500 - S0°0 Li0 Z0-309C o:m-ussmm_
pajosjep jou 'ON VN YN - ¥N 00} - 001 400 aN Inydwed|
pa102jep Jou ‘0N N YN - ¥N 500 - 500 Z/0 aN au0)dY upu3jf
Pajos)sp Jou ON WN VN - ¥N 500 - S0°0 6/0 10-305") apAuspie uupuslf
pa)o2jep Jou ‘ON VN YN - ¥N 500 - SO0 6/0 Z0-309°¢ uupu3||
Pajo8}ap Jou ‘ON VN VN - ¥N 500 - 500 Li0 00+322°C sjeyins ueynsopu3|f
L>DH ON| 280 900 - 9v0°0 S00 - 500 6/1 20-309's 1| ueynsopu3yf
L>0H 'ON|  #5°0 €00 - £0°0 500 - 500 6/1 20-309'S | ueynsopu||
PBJos}ap Jou ‘ON VN VN - YN 0§ - 0§ LiD z0-320'% uojoynsiqjf
L<OH 'S9A|  owL €60°0 - £80°0 00 - 500 6/l §0-301 72 uupfeialf
pajoajep jou ‘ON vN YN - ¥N = /0 3N ajelrerqll
pejoalap Jou ‘oN VN YN - YN 0z - 02 L0 aN uoBAD||
PaJO3}8p Jou ‘ON VN VN - ¥N 50 - G0 /0 €0-30€ ¥ auepJolyff
Palosiep jou “oN VN VN - ¥N §0°0 - 500 6/0 z0+3.9°9 OHa-eyep||
1>DH ‘ON LL°0 9500 - Z¥0'0 500 - G500 6/ 10-366'% OHg-eeq|l
L<OH S8A|  §9'% Z0'0 - 20°0 S0°0 - 500 il €0-30€¥ auepJojyd-eydie||
pajoajep jou ‘0N VN VN - ¥N §0'0 - 500 6/0 L0+3¥2L OHg-eydje
pajos)ep jou ‘oN N YN - ¥N 500 - 500 6/0 Z0-30L'L uup| v
L<OH S8A|  s¥5e 8200 - 8200 500 - S0°0 6/l 50-301°L 1aa-+'v)
L <OH 'S3A|  LE2epSS §20'0 - §20°0 §0°0 - G500 6/1 60-3L5F 30a-t'Y|
Paoalap jou “ON VN YN - ¥N S0°0 - 600 6/0 3N aaa-+'y|
{I/6n} sgaodrepionsad

pajo2iep jou ‘0N YN YN - ¥N 0z - 02 L0 aN 2joes
pajo}ap Jou 0N VN YN - ¥N 0z - 0T L0 08€Z auIpliAd
pa}oR}ap Jou ON VN YN - WN 0l - 0l LI0 €0 suaJAd]|
pajo8}ap Jou 'ON N VYN - VN V- ¥ L0 3N e|uju euedoid

Pajos}ap Jou ‘oN WN YN - VN 00l - 00} L0 3N apluelpauajfusyd-
pajosiep Jou [oN N VYN - WN 05 - 0§ L0 3N aullIueol)N-d

403402 SE paulelay @OH sSucnenuasuod S)wiI uonoeleq w183
pejosle( Jo ebuey uonosje( jo ebuey 10 G uoibay
Aousnbaig

olyO ‘Buipeay

¢'0l1 318Vl

977 S|ealway) Seey pue Wyoy
$71S3 01 VLVA Jd31LVM FOV4dNS ANV d33S 40 NOSIHVJINOD

s[aL



XS|X"gARL-Z-0L MUY L-0L SI9L

g jo / sbed

L<OH 'SeA|  ##'L O¥EL - T8L 00l - 001 8/C 081 ul]
1>OH ON| 890 89 - 89 0L - 0l B/l 0l wnijjey 1]
jusLnU [BJUSSSS -ON - 0005.€ - 0006%) VN - ¥N [ aN wnipog
pajo3}ap jou ‘0N VN WN - YN -6 110 zL'0 JoNIIS
pa)o8jap jou ‘oN VN VN - VN -6 6/0 g wnjusjeg
juslynu [E[JUassa ‘0N - 00Zr) - 00L¥L VN - ¥N [ aN WinISSE}Od
L<OH SeA|  ov'L vie - LS o - O 6/C 6'8C [e3RIN|l
L<OH S3A|  ov'gel 2L'0 - ¥0'0 Z0-20 6/9 £0-30€’L Ainosapy
L<OH 'SeA|  sizz 0£/Z - 0SLZ VN - WN Zre 0zl asauebue
JusLINU [euasse 0N = 00106 - 00149 VN - VN 03 aN wnisaubey
L<DH 'SSA| 697201 9zl - T €-¢€ 612 L'l pe=||
|<OH 'S8A|  0L'06 00106 - D0BEZ VN - ¥N ZrZ 0001 uouj|
paJ93}ap Jou ON YN VN - VN oL - 0} 6/0 z's apiueAQ||
L<OH 'S9A| 2859 70l - +'G YN - VN 6/6 85'L JaddoDf
L<OH 'SeA|  £8°) gey - |l £k 6/t (23 Jieqol|

pa)o@jep jou 0N WN VN - VN 0z - 02 z/0 L JusjeAexey ‘wniwo.yd|l
L<OH 'S8A|  #L'¥ pil - 198 -G 612 v wnjwosy |
jusLinU [EJUSSSS 0N - 0000€Y - 000ZL¥ VN - VN zZre anN IETE) |
L<OH 'S8A|  €€°LL L) - 820 Z-¢ 6/Z GL'0 wniwpeg||
1>0H ON| 980 L'€ - 990 VN - ¥N 6/6 o€ wniifsag|f
L<OH 'S8A|  sz'Z ¥6F - €5 VN - ¥N 6/6 0ze unieg
L>DH ON|  £1L°0 L'SZ - 9°€ 0l - 0l B/E 8yl olUSsIY
pejos)ep Jou ‘ON vN vN - VN 0L - 0l 6/0 08 Auowinuy|
L<OH 'SSA]  v09 00£8% - 00EYL YN - WN Z1 08 wnuiwn|y|
{i7/6n) spunoduio?) ajueBiouy
pejoelep Jou 10N vN ¥N - VN L=l L0 ¥0-302'} 092 -10]00.v|
PSjo8jep Jou \0N VN YN - VN L=l 110 #0-302"} 521 ~10[00.Y|
pajoajep Jou ‘0N VN YN - VN L= | LI0 ¥0-30Z°1 812 1-I0[00lY
pe)08jep Jou (ON vN VN - VN b= 1 LI0 ¥0-302 | Ziel-10[001y
P8)o2J3p JOU “ON vN WN - WN b- 1 10 ¥0-30Z°1 ZE21-10[001Y
PS}o3}ep Jou ON WN VN - ¥N -1 LI0 ¥0-302' | 122 1-10[a01Y
pa1o@jep jou ‘0N WN VN - VN L= 1 LI0 ¥0-302 | 9101-40[00.Y
pajo2}ep Jou ‘0N VN WN - VN Z2“T LI0 ¥0-30%°L suaydexo]
P@}oe}ep Jou 0N VN VN - VN 0z - 02 110 EIN apiwezAdold

£03d0D Se paule}ay @0OH SuojenuUSIU0Y spwin uonasied w183
pajosleq jo abuey uonoele( Jo abuey J0 g uolbay
Aousanbaliq
olyo ‘Buipesy

71 S[e21usy) SeeH pue wyoy
€783 01 V.LVA ¥3LYM FOVIENS ANV d33S 40 NOSIHVLINOD
¢'0L 3719Vl



8!

36ed

XS] EABI-Z-0L NIV

s|qesliddy JoN - ¥N
paysi|ge)s3 ION - 3N

"g)|NsaJ S|elawW PaA[oSSIp PUB [B10) L1og Sapn|ou|
183 § uoibay au} Ag UolEUBIUOD Pajoalep WNLNEW BU} BUIPINP Ag P3je|ndled SI DH

2jebolins e se pasn elielly) Jejemysald g uoibay - esauebuely

21ebolns B Se pasn elsilD JSJEAA S2BLNG 21UCIYD t UoiBay - uol)

sjeBouins e se pasn eua}lD) JSIEAA 80BLNG 01U0IYD) t UoiBay - wnuiwnpy

sjefo.uns B SE pasn auan|o) - auexayojoAsIAUIsN

ajeBouns B sg pash uiseq Jaary 0140 104 YZINO YdT OIUQ - JUBS[BABXSY ‘WNILOIY?)
ajefouns e se pasn uIseq JOAIY 0IYQ J0) YZINO Yd3 OO - euazuagojulg-0
sjebolins e Se pasn uiseq JaAly oI 404 YZINO Yd3 oo - Sielewyiud jAyewng
ajeBouns B se pash wiseg JaAly oIyo 10} WZINO Y43 oIYO - [ousydosiN-Z

sjefouns e se pasn UISEY JOATY OIYO 10} VZINO YdT OIUQ - BUSZUSHOIIULI -GS |
ejeBo.lns e se pasn UISeq JaAlY 01O 10} VZINO Vd3 oIyO - susdosdoiojyoig-¢' L-suel
a)ebolins & sk pash Uised Jany oIyo 10} YZINO Yd3 oluo - suadoidoloyoig-g L -sio

:pasn alem SyJewyouaq

Buiuealos sjeulele/syebouns Bumolio) sy} siojeuaY) '$1ST § UciBey eAeY Jou pip spunodwioo Buimoljo) eyL

‘Z-GL 2]ge] 0} ia4o4 ‘AjU0 SUCHEIIUIIUOD JB)EM SIBLINS JO BUIUSRIIS 10

L<OH 'seA]  9z'9 Liv - Sl VN - WN 6/6 1'G9 ourz]l
L<OH 's9A| €£01 vzl - Z'€E L= 1 6/Z zL wnipeuep|
£03d09D se paureley 2OH suoneusouol sHwnn uonosleg w183
peloeleq jo wmcmm uoioelad 1o mmCmI jo G _.__o_mwm
Aousnbaliq
olyQ ‘Buipesy

77 S[ediweyD) seeH pue Wwyoy
$7S3 0L VLVA H3LVYM FOV4EHNS ANV 4338 40 NOSIHVYdINOD
¢'0L 319Vl

s|aL



Z 4o | 9bed

Xspnel-g-0L [GNseIgensall (euBLIO\0L0Z 100 BXq [BUISUOISIAAL RIG 0LOZ\SIZ00 MB eig HRULISLID U 1 686LYPLY D

1>DH ‘ON 250 L-¥d3-MN Ll gl 1z ausjeypyden||
1>0H oN 900 0£-1ZMYN 290 L' - sjejeypyd [Aing-u-qlf
2]qejieABUN an[eA Bujusalos ‘sap i Ob-LIMVYN ol = - wejpeoded||
1>DH ‘©N €10 05-LZMYN Ll £0 '8 sefeyyd(iAxayALye-z)siq
L<DH ‘S8 A g9V 0Z-80MYN 00LL L'y L'y aul|IUY|
1>DH ‘©N 200 0Z-90MYN zl g Sl auayjydeusoy
L>0OH 'oN £2°0 0Z-FOMYN zl 5z £5 fousydjAula -]
1>DH ‘oN 8L'0 0z-70MYN zl 19 19 lousydiAuie|N-Z|
1>DH ‘©N Z0'0 0Z-ELMYN LG 0ge - augeyiydeujAsN-Z
1>DH ‘ON 05'0 L-Yd3-MIN ol ¥z 2> louaydosolyd-g|
(ybn) spunodwo) aiuebi ajiejoAlLLBS)|
L<OH {saA L8y 0Z-80MYN OEL iz 12 (le101) saulAX]
1>DH ‘oN 000 08-}OMYN L'y 0£6 0€6 3pLOJYd JAUIA]
1>DH ‘©N £0°0 Z-Yd3-MIN 9 b 0zz ETEMERIEETT
L>DH ‘©N 000 OF-ZOMYN zC 0.6 0.6 auayjeo.o|ydla-z' |-suely
1<DH S84 z9'%9 0Z-FOMYN 000F £52 z9 auanjo |
L<DH 'S8 $0'L 09-0ZMYN S5 St £5 EIENE =R
}>DH ‘ON 100 0Z-50MYN 0l 0vs 0061 EETEENELET
}>DH ON 00'0 05-GLMYN 9y 00zZ 00022 su0jay 1wl A
1>DH ‘°N €00 0Z-80MYN 8 €52 - auexayolkolLsI|
1>DH ‘ON £2°0 0Z-LOMYN el 3N gy suazusglAdoldos)|
1>DH ‘©N 650 0Z-80MYN 0g ¥l 19 sUazuagiAy}]
2]ge]jeAsun anjeA m:_:mm._um .w0>. = 0Z-80/M\VYN 61 N = chxmzo_o>0
1=DH ‘°N 650 09-0ZMYN z8 ovl 07l ULI0JoIOIYD)
2|qe]eAsUn an|eA BUiuaalds ‘SaA - 08-0LAYN 190 aN - aueyleoio|yo)
L<OH 'SaA| 6 L-YdI-MIN 00FF Ly L auazuageie|yd)
1>DH '©N 000 0Z-3LWYN Ll 0T 0T apliojysels) uoglen)
1.<DH S8\ 9 0Z-ELMYN G6 Sl gl apynsip uogeg
2]ge]leArun anjen Buluaalas ‘sa A - 0Z-80MYN = EN] al aueyjswoIoYdIpowo.g|
1>DH ‘oN y5'0 0Z-80M\YN 18 ¥l 091 auszuag
1>DH ‘eN 9z'0 0Z-80MYN [ 0Ll al auouejuad-z-lAyie N
}>DH ‘ON 900 09-0ZMYN €9 0.6 0.6 3UaL}2010|YdiJ-g' L-SI9)
1>DH ©ON 08'0 09-0ZMYN 008l 0186 0002 aueLlecsolyold-z'L
L<DH S8 LL'GE L-vdI-MIN 0ee v'6 ¥'8 suazuaqolo|ydld-p'|
1 <OH S8 802 L-vd=3-MIN oF (5 zZ auszuaqolo|yaId£'L
1<DH :S3A] sr'e L=vdI-MIN 0001 ¥l 4 auazuaqelelydld-z'L
1>DH ‘©N 500 09-0z/MYN 8'6 59 0l auavjeoiolyold-L 'L
2]ge|ieAeun snjea m:_:@ﬁum .wm> = o-vd3a-Mmiin 8¢ 3N - m:mc—mDquE._TN.N. v.OLO_cu_._._HN_ _.__.
1>DH ‘oN 1000 Z-Yd3-MIN 5 005 ovlL aUBLROOUdLL-Z L'}
L>DH 'oN yL0 09-0ZMYN 95 9. 9L SUBLJR0I0UIM -} 'L}
1>DH ‘©N S50 09-0ZMYN 9z Ly al aueyjecsolyaIg-L' |
(/Bn) spunodwio) oruebiQ s{pejoA
&sliem IY-03d 0D se paulelay slispmlly = OH | uoheso] sllapn 783 YZIWNO
paseg YZIND Iv - papeiea| g uolbay
XYIN
oIy ‘Bulpesy

377 S[e21usy D SeeH puB wyoy
$753 § NOIDIN ANV VINILIED ¥ILVAM FOVLHNS OIHO OL ¥34INDV ¥3ddn FHL NI V.Lva ¥31LYAMANNOYD 9007 H¥3EGWIAON 40 NOSIHVdNOD
€01 319Vl



[+

Sed

(2lgeeARUN YZING 3 ST 10) YZINO SPeeoXs UoIeljUsouos psjosjep WNWIXE -

XS|X'AGU-E-0L [GNSR|0ENSol [PUBL0O\OLOZ 120 BIG [BUL\SUOISISI BIg 0L0Z\s|eeb mb eig neuunua 4 1 go-

‘2661 Ul Y430 aul Ag e)is ey} JesU SUOHEDO| OM] JB painsesw se /Bw g6z Jo sssupley abeloAe Ug UO paseq Sanjea Iy
“uojoe)) 2301 U} 2U) Jo) ale synsal [esnAleue Jajempunolb sy} souls UONOR) [210) 3L o} ale S[ejaLl Jo) BlLIsYIY
183 g uoibay au Ag uonesUsOUDD paloalep WNnWIXeW sy Bulpinp Ag pejejnojes i

DH oL} uay} ‘s|gejieA. JoU UOERUSIUOY YZINO J| "UDIEAUSDLICO YZING 2U} Ag UOENUSILIOD Paioalep WnWIXew sy) Bulpiap Ag paie|nsjes DH

sjqeoiidde JoN - YN
‘paysiiqelsa auoN -IN

"anjeA & dojaAsp o) elep jusoynsul - al

'SO0Z 'LZ AInT yd3 0Iyo woyy ‘eBelony auoz BUIXIN 2L} SPISING OO - YZING

$7183 § NOIO3Y ANY VIMILMD ¥3LYM ZOVAENS OIHO OL ¥IJINDV ¥3ddN FHL NI Y1VA ¥3LVMANNOYD 9007 ¥IFINIAON 40 NOSIHVYANOD

77 Slealway) SeeH pue wyoy

£0lL 3Navl

1>DH ON ¥6'0 02-E0MYN Fye LS9 092 ouiZ|
1>DH -oN 880 0E-LZMYN £6¢ 45 44 wnipeuen|
L<OH 'S3A 05'.2 0C-80MYN 056¥ 081 08l U]
1>DH ‘0N 040 0Z-ceMvN 611 013 Ll ey 1]
jualinu [enuasss \oN ol 0Z-SLAMYN 0000071 3N = whipog)
L <DH 'S8A 29'L 0S-0LMYN 66 Z1'0 £l Jans
L<DH 'saA] 0Le 0Z-€EZTMYN 5’8l S 5 wnjua|as|
JUBLINU [BIUSSSS (ON . 0Z-EZMYN 006EZ 3N - WNISSE)O |
L<OH 's8A 8z'LlL 0E-1ZMYN 0§61 6'8¢2 gLl 183N
1>0DH ‘eN Lo 02-E0MYN cL'e €100°0 160 Anasap|
L <DH s34l 05'€9 02-ZZMY 0z9L 0z} = mwo_._mm_._mE__
JUaLINU [BRLSSSS .ON » 0Z2-80MYN 000EY L 3N = wnisaubep|
L<DH ‘S [ 0Z-E0MYN 8ZZ L) 90z pea|
L<OH rSsA 05'98 0E"LZMYN 00S9S oool - uol||
L<DH 'S9A 0l'L 0€-LZMYN 151 BS'L ¥'0Z sadde))
}<DH 'saA| 18°¢ 0E-LZMVN t'l6 14 e Jeqoed)
1<DH 'S2A 1568 0E-1ZMYN 0gcL [44 £8} Winiwody)
JUSLINU [BRUSSSS [ON A 0Z-€LMYN 0008.8 EL . wne))
L<DH 's8A o'l Z2-¥d3-MIN £6 S1°0 L' Wniwped)
L>0H ‘ON z00 0E-LZMYN GL'0 g'e eIy E:___Evmﬂ_
1 <DH :SaA [T 05-GLAVYN 825 0ze 022 wnieg
L<DH ‘SaA 561 L-¥d3-MIN €62 8yl 0SL oluBsly
1>DH ‘ON 110 02-70MYN vie 08 061 Auowuy|
L<OH s2A 8806 0g-1ZAYN 0zl 08 - WNLWn)y
{i/6n) spunodiwoy aruebiouf
¢SIBM IIY--03d00 SE paulejey SIeA IV - DH uonesoT SlioAn 183 YZNO
pased YZWO IIv - peposieq| & uoibey
XY
oy ‘Buipesy

-Lppyd



| Jo | afed sluB|d Dy/XS[X SASI1-0LOY) Snssl) 00T - | g8

0Log/63/01

{By/BW) [0S Ul UONENIBIUDD = 87}
(yBiem Aip Bxyfiw) jued sy Ul uonenuasue? = dg

21U (1)
LO+3E29 1002 818§ ©0°d GJG5L + (5. #6670 = (dD)u] 0l U7
£0-308°2 100z 'S15§ 0°F 53, v,00=0d0 FA) 1BNIS
L0-392°C /002 §155 093 27970 - (ST, #0L L = [dD)ul 2¥'0 wnjusEg
00+380°L 1002 'S18S ©°3 £22°C - (8O, 8%2°0 = (do)uj 44 [@%aIN
z0-35l°¢ 8661 ‘sqooef-pigoeg $3.2590=dD £E00 AinoJajy
00+350°¢ 7002 5185 23 8ZE"| - (U1, 19570 = (dDjuy cat pes
00+382°% 2002 '$188 ©°F 899°0 + (SD)U| . PBE0 = ([dD)ul 9z Jzddog
10-3b b £00Z '$7188 005 S/1°0 - (SO0 . 950 = (dDJLt ¥5'0 WniWwpes
10-39E¢C 1002 '§18S 093 $0. 86200 = dD £9 EEE
¥0-365°2 2002 'SIvd $9 . 65200°0 =99 L0 ¥5Z | ~opoly,
¥D-JEET 2002 ‘Sivyd §3, €EE000 = 4D 1070 BYZ ;10001
£0-30E2 200Z ‘SIvd $0,0lZ00=0dD 9500°0 IopusAxXoLe
£0-3r8 6 /002 $188 653 S0 . LP0=0dD ¥Z0'0 wJpjaIg
Z0-AS8E 2002 ‘Sivd 59, 60£0'0 =00 ¥60°0 DHg-eRg
¥0-30) % 2002 'SIvd N EELR 100°0 UL
e 7002 57155 903 | 61152 - (50Ul ¥2SL0 = (dO 9500°C 1ag-v'v
£0-35L % J00Z 57155 093 | 61152 - (SO0MI » ¥ESL 0 = (WO €200 300-¥'Y
00+3€T T /00Z 'S1SS 903 $0,2.0=09 1'g auelid
C0+AYT T 7002 S7195 093 | 5991 0 - (60l 4 £029°0 = (dOJu 2 SLaluEuayd
20-38€°9 1002 155 093 9, Ll 0=dD 850 aliaIAd(pa-gg | joLepuy
€002y J00Z 195 003 | 2956 - (SO, 9558°0- = {49 60 suU=ion|4
C0+308°C /00Z 'S1SS 993 50, 0560=09 gy ausLjuBon|J
20-3.¥2 J00Z '$7§S 093 §0,£1°0=00 6.0 sl@orIyuE(YE)ZUeqIq]
Z0-3FL'6 7007 §155 093 | 8204 ¢ - (500l , #PESD = (dOU| Ll auashiy)
Z0-399°L /00Z '$7185 093 6512 - (S9)ul, $668°0 = (dD)u| Z9°0 susLue.ong(joZL=g
10-482'2 /002 'S188 093 E1E6C - (5D)Ul » 6281 | = (4ol £9'0 suslAlad(lublozusg
£0-320'% J00Z 's7188 093 $0,01£°0 =40 gl suay;ueJonj{g)ozueg
L0-325 ") 100¢ '$185 093 GL90C - (82)Ul, 660 = (dD)ul 7'l susJid(e)ozuag
Z0-3FL'8 7002 5185093 | 82072 - (SOl #FBS 0 = ()l ¥l susceijue(Blozled
10-395 ¥ J0DZ 1SS 003 | /8860 - (30Ul , #8240 = {dQ)u| 2l SUBDBILY
L0-3eT|L /00Z 87185 093 PPl L - (5O« LBLD = (dD)U £0 auajALYdeuady
Z0-392°L /00Z 87185 093 295G - (SO)U] , §658°0- = (DUl 5270 EREMTEE=Tg
Z0-359°L 8002 'SIvd S0, 12300 =dD z0 ‘allzueqoio|yald-Z'|
(By/Bw) (By/Bwa)

ueld ERITETEI 3] (yuenenbs ayeydn jueld o1 |log uopenRUIILOD 23402
ul UOREUIZUOD uod 21nsodx3g

oiyo ‘Buipesy

71 S[eswsy D SERH pue Wyoy

SNOILYHLNIONOGD ANSSH LNV1d SILYNDY 40 NOILYNIWES13d

il @1gel







oLpefsLoL

spUNodio: oM} 85 J0) SJYSa )

} jo | abed

‘9 2laBL ‘5661 “UIIEAH Jo juaLpedaq] UDIBULISEA WY SUSZUBGRISIYDIT-Z' | 4a) J¥SH (8)
4¥Sg ,oucn Julnd sunsodxg = ouoo soupieg samebiou)

PIE % « AYSE + (DOL %/ 2U00 Iod einsedx3) = 2U0s solpueg sAueflo ()
‘8007 'OSBOBIED J¥SE TDYS( WO SUBIIBISNID JSJEMLSSY JC) ShIBA LESW US pIsEq pidi jusiad {g)

666 'YdISN Wol e

1s pue Wnjue|ss 10} 1daoxe G561 ‘SqooB -[Blyted woy souebiou Joj eled
*pazyln alem (papodel a1am

san[EA ¢ LB $58] )1 3N[EA LUNWIXEL 8U} J0) san[eA pajloda. jo abesone syj 'ajqeliEABLIN B18m SUESIEISNID JSIEMUSSL) SU} J0j BIED )|
‘poziipn elém (paliods) suam sanjea € LELS $88) )| enjBA WNLWIXeW oLy 10) senfea palodal Jo ebelane au) 'pejoL SSHUISLAO SSAlUN
S|QE|IEARUN 2uBM Sepeds JojemUSal J0) SINjEA NBOdE) BIUIS SNIRA JEISH B SB DS SEM seppysad ||e Joj JySa Uesw g
‘UuplRip pue 1 Qd-+'F '3Q0-F'F 104 "paziian sem SHYJ [B10} 40} saads || 4} Bhjea UESUE SU 'SNYL "SUBIDBISTLD J2jemusal) Jo}

fpeoyaeds s{ySH U aJem sisy) 8ouls pednoill aiam SHyd [BNp

ul10) BIEQ “ROOZ '9SEARIEP 4¥SH FOVSN Woy ese sojuebilo 1) Bjeq ()

‘0L JUBLIIPSS Jof anjeA oupads-sils AUc SU) S) SIYL *LO-SS LONEI0} sjdiles Lo PesEq 2NjeA painseal ofpeds-alls B 81 DO Jusniad (1)

20+309°L N LS YN 104 Uz
10-308'L VN 50 N Z'0 1215
LO-3ZE'Y WN B0 WN g¥'a wniusjeg
LO+J01°6 M ZEC WM 44 901N
£0-39¢'6 N 998'2 WN €200 Aoz
LO+IZE'Z N 209'0 N £'8E peaT]
Z0+318°1 N 528 ¥N T4 Jadden
00+31LEF WN 66°L WN #5870 wniwpe
00+3SE'Y N 68'0 WN €9 ojlesly
103912 96+ 2l 5C 10 oz L-10pely
£0-340') 86 £0Z'L BE LO°0 8PZ|J0I20.Y
2032y b 95F zZ 6C 95000 TOIRAXOUIS
30-304° 1 56'F 9'¢ 6¢ v20°0 uspRId
i0-38L % 86'% L4 B'E #60'0 OHg-eled)
£0-30£'9 96'F 268 ¥ 6'E 1000 uLIplY
e 56'f 266 B'E 95000 100-¥F
10-35%"} 56'F ZEE'Y 6¢ €200 ERR
00+398°L 86 [4541] B'E L'E aulAd
00+388°2 S6°F (4544 6'C B4 suslyeEuSYd
10-38%'E EE [aY 6E 860 sualAd(pa-gZy jouspu
10-30¥°S 96'tF F44 4] G'E &0 aueion|y
00+39L°2 GG F434Y] 6'E S QuaLjueon|{
10-3k1°) 56t ZHD 6'¢ 510 susseIuE{iE)zueq|:
D0+3T0°L 56 A4 §¢ L slasliyg
10-32LT 56'1 454\ B'E Z9°0 susLLECN)()ozUagE
10-28.°C 06'¥ 20 ;33 £9'0 auajuad(ublozusg
10-308°L 96'7 ZLP0 6'E £} BuBUEION)(Q)o7ueE
10-302° L [ L0 6'E A aUa.fd(E)ozuag
10-30¥°8 06 ¥ e 3 1 sUsBIJUE(R)0ZURH
10-308°L 95'¥ L0 6¢ [ 2LBIBIRUY]
10-308°L 96'% Zr'0 6'¢ £0 sugLyydeuany|
10-308'L 96'% ZiF0 6t SZ°0 eusLpydeuadsy
00+3ZL L 95’7 Y6E'R 6¢ [4)] (PuBUBqROREa-Z L
{5/Bw)
(B/Bu) i ¢ {ssapun) 5 uoneRUsILD unpag Ul $
7203 SouIeE @PIdr % dvsa w901 % one sealey Waupog Ul $93d0J
olyo ‘Buipeay

277 SE9HUBLD SERH puE WHjeY

SNOILYHLNIINCGS 2NSSLL SOHLNTE 0 NOILYNIWYE313d

AT LN

SOLJUBEMXSIX EABI-OUDT} aNSS(] 00T - || GeL






0L0Z/6L/01

| jo | =bed

USI/XSIX'EASI-OUQD 2N8SL] 009 - || el

‘g 610BL ‘G661 ‘YESH 4O Jewyedaq uoiBUIYSEAA WO BUBZUSGOIOIYDIA-Z L 40} VS (9)
pidIT % , 4¥SA 4 (DOL %/2UDD JUI0d 2Insodix3) = U0 ysid (g)
‘900 'OSBGRIEP 4¥S9 IOVYSN WO died UoWWoY 10} SNjeA UesLU Uo paseq pidy} usnsed ()

‘800z 'oseqelep Jy¥Sa I0vSn woy eyeq (g)

‘'O Ietlipes Jo) anjea olinads-e)is Ajuc aU} s sl “L0-S8 uoled0] aidwes uo peseq anjeA painseal oyloads-as 81 D01 Jusdled (7)
"AAEINWINASE0I] pue pareai-ais Aljenualod Buleq uo peseq sO3d4 0D P3RS (1)

10-362°2 ¢ ¥6E 8¢ Z0 (@UBZUSQOIOIYDI]-T )

(B/Bui) (sseipun} (Byy/Bw)
-23U09 Ysid P % Jvsg @201 % uoleUadUo) (IUSWIPag ul $93d0D

ls) : (s} juiod ainsodx3g

409 ysld , 'U0D U104 ainsodx] = "2uod Ysid (€)
-g00z ‘Alojeloget [euoien abpry yeo wolf $409 ystd (2)
"p-G| 9|qeL Ul pejeipul se pejeees $93d0D (1)
LO+3LEE £0+300'} LEZO0 sui7
00+3¥E’L 20+300°2 29000 1eddod
00+380° 20+300°€E 9£00°0 olUBSIY

Buw)

Bot/B 6 v
.ﬁ vu ém { v_nvm_ UONENUBIUOD ()(SIEI9W panjossIp)
@ uod ysid | 409 ysid Juj0d sansodx3 18JBAN ODBLING Ul SO0
olyQ ‘Buipeay

971 S[e21WaYD SEEH pue wyoy

SNOILVHLNIONOD INSSIL HSIH 40 NOILYNIAYE 130

€Ll ejqel






gLoz/é1/0l | jo | ebed weled dovsy/Xs|X ARSI 2unsodx3 003 - ¢| pUe 21 qBl

‘900z ‘@ouepINg JIBLUSSaSSY Ysiy [e9160j00T ¥M3A YdIO ‘L-G Slqel Wod usHe) sisjdlueied
BUl|BI0YS JO W -

(PoosHIN X ¥g) [10s jo sjel uonsabul - %

aje. uonsabul poos pazifewIoN - POOJHIN

PSIEUILUBILOD Si JEU} 93Ul POO) JO UOKDRIL ~ POOSN

bIeA Apog - Mg

JoIp Ul 108 jO uofjoel] - ¥g

21.J uoysabul 1a1em paz|jBWION - MSHIN

{feain I 10 sdoas ay) woly) pajsabul 1ayem (B]0] JO UONIRIL - MSd
BIBUAN
Be0 soioew alyuadq %001 120 Gl L lA4 L0 FAN L ladidpues pepods
m+e ysi %001 0 8.0 L 9¢Le 0 S+0°0 L uolsy ang jesio
A usl} %001 0 aLo L 0col 0 6.0°0 I SUHA|
€10 sjyuerd snenbe 9,001 0 £0 I vLLL 0 860 I jessniy
Gy sjueld onenbe 9,001 821000 £90°0 L 2911 €00 L50°0 L piejeny

(ey) 3910 {Rep-B/B) | (Aep-B/b} |{ssepiun) (B}  [(ssepn) | (Rep-B/B) |(ssapmun)
obuey swoH M| poouiN | PoosH4d amg ig MSHIN MSH4 sapedg to1dasay
oo ‘Bulpesy

071 S[ed1wsyq SeeH pue Wyoy

so|aadg 10)dasay Aey ay) Jo) sivlslleiRd Sye]

Zzl 31avil






DLOZ/BLICE Z Jo | afed pJejElN SNEWIXSC LASIDISIY ainsodxg 03] - € PUE Z| 4Bl
go-JotL L0+300°2 20-3r6L 004351 20-318°C 20-308°C LO-3k v 00+300°0 00+300°0 §0-369°6 £0-30L°L umupes
r0-35L°9 Lo+3LL ¥ £0-35¢°) Lo+3I80°T z0-328°T G0+300°D 00+300'0 00+300°0 00+300'0 20-3Z8°T . L0-3b6 wnieg
£0-310°Z 004384 £0-390'9 00+39+'2 z0-36b°L zZo-36¥'L 10-392°T 00+300°0 00+300°0 00+300°C CO+300°0 ojuesly
004300°C 00+38€°L 00+300°0 oo+391'T 00+300°0 00+300°0 00+300°0 Co+300°0 00+300°C 00+300°0 00+300°C Auowipay
£0-3058°2 £0+20L) 20-30§°2 zo+304L 00+35L7 00+300°0 00+300°0 00+300°0 00+300°C 0043522 Lo+3c8Y wnunpy
00+300°0 00+30L'f 00430070 Lo-30L 00+300°0 D0+300°C 00+300°0 C0+300°0 00+300°¢ 0043000 00+300°0 092 | ~ajooly
50-300°6 00+301 ¢ $0-300°5 L0-30L'¥ #0350 $0-3L9°L ¥0-385°C $0-368°L 10-300°L 00+300°0 00+300'0 faARE e
50-385°¢ 00+H0L ¥ $0-385°¢ 10-30L ¥ PO3L¥'1 $0-3LF L YO-HEE T ¥0-32¢°1 z0~300°L 00+300°0 00+300°0 gz L-Iapoly
00+300°0 00+301'% 00+300°0 L0-30% ¥ 06+300°0 00+300°C 00+300°0 CO+300°0 00+300°0 00+300°0 00+300°0 THZ)-Iojpoly
- - - - $0-355°) $0-35¥L £0-30£C 50-390°L £0-309°5 00+30070 00+300°0 Jojyakxoliaiy
L0-392°2 Z0+305°8 90-392° 1043069 YO-3L¥) $0-35F°L £0-30£Z 00+300°0 00+300°0 90-388°1 $0-30€°€ apixod3 JojuzejdsH
$0-389°8 LO-30L°L £0-389'% z0-30L'L ¥0-389°9 $0-302°9 £0-379°6 5036 ¥ Z0-30%7 $0-JZ0'E $0-30¢°5 ulpfeig
£0-391°L 00+352°T £0-3Z9'F L0-3€9'S £0-309°C £0-3EFZ Z0-369°¢ ¥0-38L°L 20-307'6 00+300°0 D0+300°0 OHE-Eeq
20-320°L L0+320°L 20-3E€°8 00+3¥L'2 90-3r L") 00+300°0 00+300°0 C0+300°0 0043000 s0-3rl L 50-300 suepioly-eydie
60-309°¢ Lo-30.L"L #0-309' 20-30L°L §0-3127T 50-385°Z ¥0-301'% 90-36%°1 €0-H00'E 00430070 00+300°0 Uy
€0-3EL'F Z0-308°'C 20-3EL Y £0-308° ¥0-39L°1 030} co-dba’L 50-390°L £0-309'§ S0-309°) s0-308'2 10a-#'%
ZO-EETS. z0-408'Z LO-3ET1 £0-308°2 po-3vr'e #0-366'Z €088 50-35¢" ¥ 20-308°T S0-3EF 1 56-305°Z 30a-F'¥
Po-3IFL'S 2043592 £0-3P1°G L0+356°C 10-38¢'L L0-30%') 00+3£2°2 £0-398°G 00+30L°€ 00+300'0 00+300°0 susihd
§0-35L°8 £C+300'¥ ¥o-35.°¢ Z0+300°F 10-305° LO-3H) co+34T°Z £0-3.0'8 00+308°% 00+300°0 00+300°0 susiyjueLayd
L0-A1E°E £0+300'Y T [ Z0+300°F £0-3ZE°4 00+300°0 G0+300°0 £0-32¢'L LO-300°2 00+300'0 00+300°0 ausfeyydeN
- - - - $0-345'¥ 00+300°0 00+30070 0395+ Lo-30tE 00+300°0 00+300°0 jousydifinen-+
- - - - ¥0-3¢5't 00+300°0 00+300°C PC-375'F 10-30t°¢ 00+300°0 00+300°0 jousydjAuei-¢
s0-36.L°L Z0+388°T P0~36.4'L 10+359°C €0-324° £0-320'% Z0-38E€'9 £0-30L'} 10-308°8 0043000 00+300°0 sualfd(po-gZ | jouspul|
90-306'9 Z0+358°7 50-J06'9 L0+359°C £0-316°L $0-358°C £0-30T ¥ £0-30L°1 10-300'6 00+300'0 00+300°0 suasoni4
PO-H6¢'G 20+358°2 £0-36E°G Lo+358°C 1L0-3b5 L L0-35¥'L 00+30€2 £0-369°8 o0+309't 00+300'0¢ CO+300°0 ausLueion|4
- - - - £0-318'2 £0-3¢0°L Zo-gbe'L ¥0-38L°¢ 10-400'2 £0-307°) zo-30L'2 BUIZUBGOIORAC-Z'L
90-3ZL'¢ 204359 50-3Z1'E LO+368°C ¥0-388'9 00430070 00+300°0 ¥0-389°8 L0-30L Y 0043000 00+300°0 uelnjozuadig
90-32L'9 Z0+358°2 S0-AZLG LO+358°2 £0-326°L £0-395°} Z0-3LF'T #0-365'S LO-306°L 00+300°0 00+300°0 susselyiue(ye)zuadiq
§0-354'E z0+3%8'C $0-351°¢ LO+3GRT £O-3L6'8 £0-392°5 Z0-aArL'6 £0-312°E 004304 00+300°0 0043000 suasAiyo
90-35T° L Lo+30L°L §0-38)°2 00+351L°L S0-386'L 00+300°0 00+300°0 C0+30070 0043000 G0-386'L £0-30F'L ajeeyyd {fxaupiure-z)sig
$0-301° z0+359°¢ $0-301°2 1043587 £0-3009 £0-368°F Zo-399°L £0-344°L 103029 00+30070 00+300°0 ausyjueIonp(y}ozuag
S0-39F'S 20+358°C $0-39%'S L0+368° Z0-395°L 20-3pel L0-382° £0-36)°L 19-308'8 00+300°0 00+300°0 aus|fiad(iyblozuag
§0-32L'6 z0+359°C FO-LLS Lo+358°T z0-38L°T Z0-3PST e £0-39FT 00+30¢'} 00+300°0 00+300°0 suayueiony(djozuag
50-391°% Z0+358°T v0-38L'F 10+3597 zo-38lL°L £0-386'6 10-325°L £0-3TT 00+302°1 00+300°0 00+300°0 susifd(e)ozusg
S0-36LT zZo+358°C #0-3€LT L0+358'Z E0-3LLL £0-3EL°S Zo-3rL's £0-359°T 00+30% L 00+300°0 00+300°0 susorIyiuE(E)ozUaY
$G-360'1 To+358'2 £0-360°) LO+3582 zo-3zl'e Z0-3.8°C L0-395'F £0-39F7 00+30¢°L 00+300°0 00+300°0 ausorIyUY
S0-36'Z z0+359°2 $0-326C LO+358'Z £0-328'8 £0-36L°L L0-3£Z'} $0-3.9°G Lo-300°E 00+300°0 00+300°0 ausiiyiydeusoy
-3kt Z0+359'T SO-Irt Y L0+358'Z £0-3.22°L FO-IPEL z0-39Z') PO-2EL ¥ 10-305°2 00+300°0 00+300'0 auayjydeLiaoy
90-399°1 Zo+358°2 50-399°L L0+358°Z POrIELF 00+00°0 00+300°0 Po-38L'Y 1o-308°Z 00+300°0 00+300°0 susjeipydeufpen-2
0CG+300°0 LO+300°Z GO+300°0 00+300°Z D0+300°C 00+300°0 00+300°C 00+300°0 00+300°0 ¢0+300°0 00+300'0 saua|fy
Q0+300°0 L0+300°Z 00+300°0 00+300°C 00+300°C 00+300°0 00+300°C 00+300°0 00+300°0 00+300°0 00+300°0 auazusq|Adlg
- - - - 00+300°¢ 00+300'0 00+300°C 00+300°0 00+300°0 00+300°0 00+300°0 epyInsip Uoged
£0-315°8 LO+300°Y 20-315'9 00+300'% 50-30F°€ 00+300°0 o0+300°0 SO-d0¥E zo-308°'t 00+300°0 00+300°0 auojaay
(ssauun) {fep-by/bw} {seapjiun) (Aep-By/iw) {Aep-By/bLu) [Aep=EyyBw] (D/Buwi) {Aep-ByBres} y/Bul} {Aep-ByBu) {1/bw) suo) punodwon
OH A¥L 73vol OH AdL T3VON el pood Bia 2u0D POod | JusuiIpeg BIA e MS BlA 13BN SIEUNG
payenes fesibojoay peje|ndjes |eaifiojoaz pajewns3 [ejol ayeju| 183 | jueld dRenby | exeju) s3 wawpes ayeju| 353

PIBEEIA O} £0; SUOKEINI|ES JUSIJONY) PIeZEH PUE )2U| sansodxy pajelunsy

olyp ‘Buipeay

o7 S{esWBYS SEEH PUR WKILOY

VEE 3TEVL



clL. oL . abeq ple|[e[y SxeulXspe LIS einsodxg 033 - g} Zl qel
-an|ea Bujueslos sjeydoidde ay; mojag
pajos)ap sem J0 “WNIpaL Jey) Ul pajoaiap Jou eyl sem punoduwiod ey jey} suesw (suojjeinojed jusnbssgns AUe pue) uus) UOKEARUSIUOD B} Ul ,00+300°0, ¥ SION
20210t co+3LE’L i0-Jele L0+35¥°L 00+356't 00+326°E LO+3EZ'8 Q0+300°0 00+300°0 e0-3¥ee -3y a7z
§0-302'9 co+3%L°L +0=302°9 Lo+3FL7L €0-3L0°L 00+300°0 00+300°0 00+300°0 00+300'0 e0-340°2- -3¢ wnipeuea,
20-31¢'L 1O+369°) 20-39Z°¢ Qo+39.L'9 LO-3LZC 00+300°0 2043000 Lo-3¥t' L LO+3E8°L [Asa=) L= 00+3PE°L u
00+300°0 10-305°¢ 00+300°0 20-306°¢ 00+300'0 00+300'0 00+300°0 00+300°0Q 00+300°0 00+300°0 00+300'0 wnijpey .
L05LL'E £0+3824°L 80-3ilL'e 20+38/L°L ¥0-3P5°S +0-39L°L £0-308'¢ ¥o=32.0°¢ 10-300°C 00+3000 00+300°0 13A)S
c0-3CF'L 00+300°L Zo=358'¢2 LO~300°G 20-3Tr°L co-Jev’L L0-392°C 00+300°0 00+300'0 00+3000 00+300°0 whiuaeg
P0-295'L Z0+3.0°L €0-3+0°L Lo+3¥LL ¢0-360'8 Z0-318'9 00+360°% 00+300°0 0O+300°0 €0-3E2T°} L0-avle 18%3IN
20-36%°} 10-300'6 g0rall’e 10-306°% €0-3EY°L £0-35¢°L 203512 S0-3¥2'8 [A1g= 1] G0-3e0'L +o-30€°1 Ainausp
S0-36G'} €0+3LL°6 #0-365°1 ¢0+34L°6 L0-395°) 00+300°0 00+300°0 00+300°0 CO+300°0 1038971 00+3EL7C asauebuegy
£0-42y's LO+358'E Z0-32v’s 00+358°¢ LO-260°C 10-362°1 Q0+350°2 20-3¥e’' L LO+3E8'E e0~38L°4 LO-39Z°1 pean
- - - - 00+3klL's 0G+0G'0 Q0+300°C 00+300°0 00+30C¢°0 Q0+3¥i’s Lo+3L0'6 - uoJ|
e0-3ALF'F lo+34L'9 £0-348°6 Lo+30.°F L0-38L2 Lo-30L°2 00+38EY 00+300°0 00+H06'0 £0-3€8'S LO-3%0°1 Jadde)
$0-3E€°T co+320°1L S0-3eT’¢ Lo+aRL L €0-306°¢ 0C+300°0 00+300°C 00+300°0 CO+300°0 £0~405°2 Z0-3BE’P jeqod
£0-386° ) 00+300°s £0-326°6 00+300°) £0-3Z26'6 0G+300°0 00+300°0 00+300°0 00+300°0 £0-326'6 Lo-3%L°L wnieayy
(ssapun) [Ap-thy/Gw) {ssapiun) {Aep~ByBuu} {Aep-fiyoaw) [Arp-By Bt} (576w} {Aep-Byybuwi) {Bykw) (Aep-Dy/Bu) (/B0 "suoy punodwiony
DH AdL 13v0T OH Adl 13VON ay e pood ela 'IUOD POT | JUIIPIE EIA e ] MS Bl I3)efA soBLINg
pajejnajen |e216o|0a3 PEINIED |eajbojoog pajeiunsy [2joL ey )53 | jueld ojenby | ayeju| Is3 Wallipag e 353

PJE{|EI SY] J0) SUCPEND|ES JUaOND pJezeH pue ayejuf ainsodx3 pejeiunsy

oo ‘Bulpeay

577 sledlway s seeH pue Wyoy

L€l 3Navl




0L0Z/1Z/0L Z jo | abey 1BB{SN| @XBIUIXSX LARI-SIH TaInsodxg 093 - €L pue Z| qel
z0-3z8'L 00+36€°L L0-328°) 10-36€ "L Lo-35¢'} L0-3€E°} LO-3rt'¥ 00+300°0 00+300°0 €039 £0-30L°} wniwpen
20-35T°1 L0+3bLE L0-362°L 00+3¥LE L0-3b8°F 00+300°0 00+300°0 00+300°0 00+300°0 L0-348 ¥ L0-3k6'F wnueg
L0-301°L L0-340°S co+30¥'L Z0-340°S 20-380°L Z0-380°L 10-39¢ 00+300°0 00+300°0 00+300°0 00+300°0 oJuasly
00+300°0 L0-300°S 00+300°0 Z0-300°G 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 Auowinuy
00+3£179 00+324L LO+3E1°9 L0-324°L Lo+3eL Y 00+300°0 00+300°0 00+300°0 00+300°0 Lo+3eL' L0+3£8'% winuiwnpy
00+300°0 L0-32L'2 00+300°0 20-32L2 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 09g)-Iojpoly
$0-318°2 L0-92L2 £0-318°C Z0-9ZLC §0-359°L 60-369°L #0-355°C 00+300°0 L0-300°) 00+300°0 00+300°0 PSTL-0[0lY
¥0-3.8°C L092LE £0-345°E Z0-32L2 50-366'9 503660 70-3£€°E 00+300°0 20-300'2 00+300°0 00+300°0 gtz L-lofoly
00+300°0 10-329'9 00+300°0 20-329'9 00+300°0 00+300°0 00+300'0 00+300°0 00+300°0 00+300°0 00+300°0 ZZl-lopoly
$0-2LL'L 00+316'G P0-3EET 00+396'Z #0-306°9 ¥0-306°9 £0-30£T 00+300°0 £0-309'S 00+300°0 00+300°0 JojyohxoLpepy
#0-325°L L0-309°6 £0-325°4 203096 y0-322°L #0-306°9 £0-30€°2 00+300°0 00+300°0 s0-3ez°€ S0-30£°¢ epixod3 solyoeidaH
Z0-3€0C 1L0-38%'L L0-3£0°C z0-38%'L £0-300°¢ £0-356°C £0-348°6 00+300°0 20-30%'C G0-361°S S0-30€°S uupleIg
£0-368'F 00+39£C £0-36.6 00+38L°L zo-39L't zo-391°L z0-358'¢ 00+300°0 Z0-30%'6 00+300°0 00+300°0 OHg-e12q
90-3EE’S 00+389'¢ S0-3.0°L 00+3%8°1L 50-396°} 00+300°0 00+300°0 00+300°0 00+300°0 §0-396'} $0-300 auepiolyD-eydfe
$0-399°L 1L0-36€'L ¥0-3L€°8 Lo-38%°l $0-3€T'L #0-3£T°L $0-301°% 00+300°0 £0-300°L 00+300°0 00+300°0 ulppy
¥0-352'L 00+396'C ¥0-36.8 L0-316'S ¥0-36L°5 $0-326% £0-39°L 00+300°0 £0-309'S 50-3kLE 503082 Laa-v'v
$0-306'F 00+396'Z £0-35+T L0-316'S £0-35¢°L £0-Jek L £0-35L ¥ 00+300°0 Z0-30€T 50-35¥' S0-305°2 3aQ-¥'¥
£0-392°9 10+306'6 z0-39.°9 00+306'6 10-369'9 10-369°9 00+3ETZ 00+300°0 00+30L°€ 00+300°0 00+300°0 suaifd
10-389'L 00+300'F 00+389'L 10-300°F 10-324'9 L0-32L°9 0043422 00+300°0 00+308'F 00+300°0 00+300°0 auaiyjueusyd
00+300°0 Zo+3eL'L 00+300°0 LO+3ELL 00+300°0 00+300°0 00+300°0 00+300°0 1L0-300°L 00+300°0 00+300°0 ausjeypyden
00+300°0 00+3£5'L 00+300°0 L0-3E5°) 00+300°0 00+300°0 00+300°0 00+300°0 L0-30%2 00+300°0 00+300°0 lousydiAyisiy-i
00+300'0 z0+32T'L 00+300°0 L0+32TL 00+300°0 00+300°0 00+300°0 00+300°0 L0-30¥'C 00+300°0 00+300°0 leuaydifyisiy-g
£0-36L'Y 00+300'% Z20-36L'¥ L0-300't z0-316'} zo-3a1e°L Z0-38¢'9 00+300°0 L0-308°5 00+300'0 00+300°0 ausiAd(pa-gg | )ouapy|
90349 L Z0+359°L S0-39°L L0+359'L £0-39Z'} £0-392°1 £0-30Z°F 00+300°0 10-300'6 00+300°0 00+300°0 auaron|4
£0-38L ¥ Z0+359'L zo-38L'¥ 1L0+359°L 10-306'9 1L0-306°9 00+30£°C 00+300°0 00+309% 00+300°0 00+300°0 ausyjueion|4
50-380°% Z0+3¢€9 #0-30°% Lo+3¢£9 20-355°2 £€0-326'% 20-39'L 00+300°0 10-300C zo-390°C z0-301'2 suszuaqoioy2a-z'L
00+300°0 00+300'F 00+300°0 10-300'F 00+300°0 00+300°0 00+300°0 00+300°0 10-30L'F 00+300'0 00+300°0 ueInjozuaqig
£0-358°L 00+300'F Z0-359°L 1L0-300't €03y L €03y L 20-3L72 00+300°0 1L0-306'L 00+300°0 00+300°0 susaeiyjue(ye)zuaqlg
£0-398'9 00+300'F z0-398°9 L0-200'F z0-3vLE Z0-aVLT z0-3rL'8 00+300°0 00+30L°L 00+300°0 00+300°0 aussAiy
50-3.8°L 10+3EE°L r0-3.8°L 00+3££°24 £0-3LE°L 00+300°0 00+300'0 00+300°C 00+300°0 €038 £0-30¥°) seieuiyd ([ixayliye-z)siq
£0-36L°G 00+300°F 20-36.°S L0-300°% 20302 20-308°C 20-399°2 00+300°0 10-302'9 00+300°0 00+300°0 susyjuesony(y)ozuag
Z0-3LLL 00+300'% Lo-FLLL 1L0-300'F 20-3¥8'9 Z0-3¥8'9 L0-382°2 00+300°C L0-30£°9 00+300°0 00+300°0 susjled(iyB)ozuag
zo-3T0'¢ 00+300°F L0-320°¢ L0-300°F L0-3LTL 1031 L0-2E0'¥ 00+300°C 00+308° 00+300°0 00+300°0 susyjuelony(g)ozuag
Z0-3vLL 00+300% Lo-3rL L 1L0-300'F Z0-395°¥ Z0-395'% L0-32¢'L 00+300°0 00+302°} 00+300°0 00+300°0 auaifd(e)ozusg
PO-31EL Lo+3ve’e £0-31E°L 00+3ve'e 20-3rP'T zZ0-3br'e 20-3rlL'8 00+300°C 00+30% | 00+300°0 00+300°0 ausoeiyjue(ejozueg
#0-370°L £0+32€L £0-3¥0°L 20+32¢°L L0-328°L Lo-34€°L 1L0-395°F 00+300°0 00+30€°L 00+300°0 00+300°0 auasBIYIUY
£0-367'6 00+300°F z0-3£2'6 L0-300°F Z0-369°¢ 20-369°€ L0-3ET°L 0043000 10-300°¢ 00+300°0 00+300°0 ausjiujydeusoy
50-3¥9°L Z0+3LET y0-32p9°L LO+3LET £0-38L¢ £0-38L°¢ z0-39Z'} 00+300°0 10-305°2 00+300°0 00+300°0 auayydeussy
00+300°0 00+388°L 00+300°C 10-382°L 00+300°0 00+300°0 00+300°0 00+300°0 10-305°Z 00+300°0 00+300°0 auajeyydeulfieN-2
00+300°0 00+3¥0°L 00+300°0 10-30+'8 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 sausiix
00+300°0 Z0+38L°L 00+300°0 Lo+38L'L 00+300°0 00+300°0 00+300°0 0043000 00+300°0 00+300°0 00+300'0 auszuagiAyia
00+300°0 00+39€°2 00+300°0 L0-39€2 00+300'0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 apyInsip uoqes
00+300°0 10+30L°E 00+300°C 00+36€°L 00+300°0 00+300°0 00+300°0 00+300°0 Z0-309°L 00+300°0 00+300°0 auoeay
(ssapun} {Aep-By/Bu) {ssajuun) (Rep-By|/B) {Aep-By/Buw) (Aep-6/6w) (BoyyBuu) (Rep-by/Gw) (By/6wi) (Aep-By/Buu) (1/6w) "aucs punodwon
OH AML TIVOT OH AML TIVON e pood ela 'ouog pood | judWIpag eIA ‘aucn MS BIA Jelep) 80BUNS
pajenaes [eoiGojoog pajEnafes [eaibojoog pajewnss [ejol | eyEju| 383 | Jueld onenby ayeju| 153 juawpag e I3
oy ‘Buipesy

Jen|Sn|y 24} JO} SUOHEBINI[ES JUBIIOND PJezZeH pue dyeju] ainsodx3 pejewnsy

571 s[esiwsys) SEeH pue wyoy

TEl 3navl



ol o} 7 Bey 1BD{SHY SNTUXSH | ASSSIN eunsodxg 053 - €1 L geL
anjea Bujusaiss syeudoidde sy mojag
pa]0alep Sem 1o "'Wnipald JBY] Ul pajos)op 10U Jay)e sem punodwo? sy e} SUBIW (SUC(IEIND|ED Juanbasqns AUe pue) WIS} UCHBIUSIUOS SY} Ul 00+300°0, ¥ 9ION
20-360°8 Z0+38E°C Lo-329°L Z0+38L°L Le+3L6°L L0+328°L 1043828 00+300°0 00+200'0 LO0=3E0°F L3y ouiz
Z0-3¥8°L 0c+355°L LO-Ite 'L L0-385°L L0-32Z°L 00+300°0 00+300°C 00+300°0 00+300°0 Lo-322°1 Le-3APe L wnipeueA
Z0-3BE°6 Lo+30¥°L FO-308°L Q0+3%9¢°¢ 00+31E°L 00+300°0 20+300°C CO+300°0 LO+3€9°L po+3Le’L 00+3¥E°L up
CO+300°0 Z0-3L¥'S 00+300°0 e0-3.41'S 00+300°0 00+300°0 00+300°0 00+300°0 DO+300°0 00+300'0 00+300°0 wnijieyL
+0-309°% Q0+305°1 £6-309'G L0-305°L +0-30%'8 +0-30+¥'8 £0-308°C 00+300°C Lg-300'2 0o+300°0 Q0+300°0 daAlg
Lomggl'e L0-3tP'e LC-38G't L0-381'L Z0~3984'9 Z0-3819 L0-392'2 00+300°C 00430070 0O+300°0 00+300°0 whiusjes
£0-380°6 LO+3L6S 263le'L L0+396°2 Lo-348°6 Lom322°€ 00+380°'% Q0+3060°0 00+300°0 }0-30L°2 LC-3rl2 [BYNSIN
+0-306°9 00+3096 £0-306'9 L0-309°6 £0-3E£9'9 £0-35+'9 20-3§1°2 00+300°C co-30¢'E t0-A5L'L yo-308°1 Ainoie
20-3.2°) Z0+301°2 FAva=rAR 4 L0+306°9 00+389°C 00+300°0 00+300°0 GO+3C0°C 00+300°0 0o+389'2 00+3ELT aseuebuey
<0-352°L LO+31L6°S [Reg=trAl 00+316°9 Lo-38€°L L0-351°9 00+350°2 CO+300°C LO+3JERE L0-3E2°L Le=-39¢°L pean
- - - - L0+328'8 0c+300°0 00+300°0 Q0+300°0 00+300°0 LO+3€8°8 Lo+31L0°6 uoi|
Z0-395'6 LO+3ST'L LC-3re'L LO+3ZL°E CO+3I6E’L 0c+382°L 00+3BZ'Y 00+300°C 00+300°0 Lo-320°L Le-3¥07) teddog
t0-392°2 LO+3L8'S SO-BCY'L LO+386'2 ¢0-46E'¥ 0c+300'0 00+200'0 00+300°C 00+300°0 20-36Z'y 20-38¢F 1eqod
ao-3arye PO+H20°C SO-3bb'8 £0+320°2 o3l 00+300°0 0O+300°0 00+300°0 00+300°0 Lo-3LL Lo-3%L) Whiloyp
(ssapiun} {Rep-B/Hw) {ssagiun} [Aep-6y/6w) (Rep-Hy/Bw) {Aep-B/Bw) (Bx/Bw) (Aep-by/bu) (S50 (Aep-ByBw) (7/6u1} ~ouon punodwon
OH AdL 13v0T OH AYL TIVON e[ pocd eia "UoH poodg Jusupag el oY JAS BIA 19jepp adeung
PajeMaEeD [ea1Bojoaz paje|nafesd [esyBojoag pajeuilysy [21QL afeyy] 383z we|d anenby ayejuy )sg juswipag ayejy| ‘383

Jenjsnyy oy} Joj SUSIIBINS[ES JUSJONT) PIBZeH PUE 8y eju| ainsodx g pajewnsy

olE ‘Butpesy

9T S[eolwsy S Seey pue Wyoy

el 3ngvl




oLoz/Lz/ob Z 4o | =bed 1IN BJUIXSK LABI-YSIY einsodx3 093 - £1 pue Z1 qel
50-39L°1 00+359'2 $0-39L°L 10-359L PO-3IPE7L 00+300°0 00+300°0 00+300°0 00+300°0 0-3¥E°L £0-30L°L wniwped
£0-310°} Lo+3.8'E 20-310°b 00+348'E Z0-306°¢ 00+300°0 00+300°0 00+300°0 00+300°0 zo-306' L0-3¥6'% wnyeg
Lo-31ee L0-32T°% oo+3lee 20-322°G L0-3EL°L L0-3EL) 00+380°} 00+300°0 00+300°0 00+300'0 00+300°0 JussIY
00+300°0 10-381°5 00+300°0 zo-38L's 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 Auowpuy
L0-38L% 00+366°4 00+38LF 10-366°L 00+329°€ 00+300°0 00+300°0 00+300°0 00+300°0 o0+328'E LO+3E8 % wnuiwnpy
00+300°0 L0-3282 0043000 z0-328'C 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 09gL-Jojoosy
LO-3EF ¥ 10-328°2 00+35h'Y z0-328'2 10-35Z°L Lo-35Z'L 10-308°L 00+300'0 L0-300°L 00+300°0 00+300°0 $SZL=10j00y
10-301°¢ L0-328C 00+30L°€ z0-328°T 203wl Z0-3rL8 L0-39%°S 00+300°0 Z0-300°2 00+300'0 00+300°0 8yElL-Icoly
00+300°0 10-3£8°9 00+300°0 z0-3.8°9 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 T L-Iojo0ly
¥0-349°C 00+321'9 $0-382°G 00+390°€ £0-329'L £0-329'L zo-aLo'L 00+300°0 £0-309°G 00+300°0 00+300°0 JojyaRxoujely
£0-3£9°L 10-356°6 20-3£9°L Z0-356'6 £0-329°L £0-329°'L zo-aLoL 00+300°0 00+300°0 90-319°2 §0-30€°E apixod3 JojyoejdeH
zo-3LL'8 L0-3€5°L L0-311'8 z0-3¢5°L Z0-3HT') Z0-3Y¥T'L Zo-35L L 00+300°0 Z0-30t'Z 90-36L'% §0-30€°S udpielg
zo-302°C 00+35+'2 20-32F ¥ 00+322'L Z0-368° Z0-368'G 10-3.8°€ 00+300°0 Zo-30¢'8 C0+300°0 00+300°0 OHg-8leq
£0-35L'Y 00+318°E 10-3zE'8 00+306°L 90-385'L 00+300°0 00+300°0 00+300°0 00+300°0 90-385'L $0-30072 auepJolyd-eydie
§0-388°L L0-359°L $0-3¥6°¢ 10-3E5°L S0-3€0'9 50-3€0°9 ¥0-3LL°€ 00+300°0 £0-300°L 00+300°0 00+300°0 udplY
$0-365°S 00+390°€ €0-308°L L0-32L'9 £0-30L°L €0-301°L £0-398°9 00+300°0 £0-309°§ 90-31E°T $0-308°€ aa-v'y
€0-3LL8 00+390°€ Z0-350'F 10-32L'9 zZ0-38%'¢ 20-38%'7 10-355'L 00+300°0 20-308T 90-386'L §0-306°2 aa-¥'v
£0-350°C zo+3Je0'L 20-3607 L0+320°k L0-30L°T L0-30L oo+3Le’L 00+300°0 00+30L°E 00+300°0 00+300°0 suslfd
z0-358°L 00+3¥L'Y 10-358'L L0-3FL' L0-352°€ L0-352'¢ 00+3£0°2 00+300°0 00+308°% 00+300°0 00+300°0 auslyjueusyd
00+300°0 zo+36.'L 00+300°0 LO+36.° L 00+300°0 00+300°0 00+300°0 00+300°C L0-300°L 00+300°0 00+300°0 auseLlpydeN
00+300°0 00+385°L 00+300°0 10-385°L 00+300°0 00+300°0 00+300°0 00+300°C LO-30¥'Z 00+300°0 00+300°0 jouaydiAurei-
00+300°0 Zo+39Z°L 00+300°0 L0+39Z°1 00+300°0 00+300°0 00+300°0 0043000 L0-30%°Z 00+300°0 00+300°0 jousydiAyiai-¢
€0-315°6 00+3rL Y 20-3156 L0-3rL'Y Zo-3ve'e 20-3%6'¢ 10-39%'2 0043000 L0-308°G 00+300°0 00+300°0 sualhd(pa-gz1jouspu|
¥0-395°¢ Zo+3LL'L £0-395'¢ Lo+aLLL Z0-30L°9 20-301'9 =18 00+300°0 10-300°6 00+300°0 00+300°0 sussonl4
£0-328°} zo+aLLL z0-328') LO+3LLL L0-32LE Lo-3zL'e 00+356'} 00+300°0 00+309'+ 00+300°0 00+300°0 susyjueson|y
#0-356°1 Z0+395'9 £0-356') L0+395°8 L0-382°L 10-392'L 10-368°L 00+300°0 L0-300°C £0-399°} zo-3012 auszueqgolo|yola-z'L
00+300°0 00+3bL ¥ 00+300°0 L0-3bL ¥ 00+300°0 00+300°0 00+300°0 00+300°0 Lo-30L % 00+300°0 00+300°0 ueinjozueqig
go-3LLE 00+3¥L Y zo-3LLe L0-3pL ¥ Zo-367°L 20-362°L Z0-350°'8 00+300°0 L0-306°L 00+300°0 00+300°0 susoeiyue(ye)zusaqlg
20-38LT 00+37L Y 10-38LT L0-3pL P L0-351°L Lo-351°L L0-302'L 00+300°0 00+304°L 00+300°0 00+300°0 suashiyo
90-39tt L0+365°L 50-39%°L 00+365°L #0-ALLL 00+300°0 00+300°0 00+300'0 00+300°0 #0-3LL°L £0-30¢'t spefelpyd (iixeyiiyie-z)siq
20-320°) 00+3L ¥ 10-320°L L0-3rL ¥ Zo-aLey b=l 10-3£92 00+300°0 L0-302°9 00+300°0 00+300°0 susyuelony(y)ozueg
Z0-3¢0°} 00+3bL Y 1L0-3€0°L 10-3rL ¥ z0-3.2'% z0-3/2¥ 103492 00+300°0 10-30€°9 00+300°0 00+300°0 ausiiad(yBlozueg
Z0-3EL'E 00+3L'y L0-3ELT L0-3pL Y zo-Jzee zo-Jzee 10-315°S 00+300°0 00+30€'L 00+300°0 00+300°0 ausyjuelony(glozueg
Z0-396°} 00+3 LY 1L0-396'L L0-3pL ¥ zZ0-3EL'8 Zo-3EL'8 10-380°S 00+300°0 00+302°1 00+300°C 00+300°0 suaifd(e)ozusg
£0-3bLE L0+39k'e 20-3PLE 00+39%'¢ 20-36v'6 zZo-36+6 1L0-3€6'S 00+300°0 00+30%'L 00+300°C 00+300°0 susoelyE(E)ozZUDY
60-3ri'9 £0+3.L€°L ¥0-3b¥'9 Z0+3.LE°L zZo-3z8'8 zo-Jzee 10-319°S 00+300°0 oo+30¢'L 00+300°0 00+300°0 BUsOBIYUY
£0-316'F 00+3tL ¥ Zo-3L6'Y Lo-abL 'Yy Z0-360°C z0-3£0T 10342} 00+300°0 L0-300°¢ 00+300°0 00+300°0 susjiLpydeusoy
50-30L°L Z0+36ET #0-301°L L0+36€T Z0-30L°L Z0-30L°L 10-390°L 00+300°0 10-308°2 00+300°0 00+300°0 auaLydeusy
00+300°0 00+366°L 00+300°0 L0-366°L 00+300°0 00+300°0 00+300°0 00+300°0 10-305°2 00+300°0 00+300°0 auzeLpydeUAYIRIN-Z
00+300°0 00+380°L 00+300°0 10-369'8 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 sausjiy
00+300°0 z0+3EY L 00+300°0 LO+TEY' L 00+300°0 00+300°0 00+300°0 00+300°0 £0+300°0 00+300°0 00+300°0 suszUBqAYIT
00+300°0 004344 00+300°0 L0-3b¥T 00+300°C 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 apyinsIp uodien
00+300°0 10+3£8°E 00+300°0 00+359°L 00+300°0 00+300°0 00+300°0 00+300°0 zo-308°) 00+300°0 00+300°0 aucjey
{ssapun) (Aep-0/6uw) (ssapiun) (Rep-Bx/Gu) {Rep-6/ow) (Aep-by/Bu) {B/Buwi) (Rep-By/Bw) [(Bof/Bwi) -ouog | (Aep-by/Gu) (/Bw) "ouosy punodwon
DH AMLT3VOT DH AML TIVON ayeju] pood e '9UQY pood | JUSWIPSS BlA | JUSUIPRS MS BIA igep) 8oeuNg
pejenajen [eajBojoog pajenojes [eajBojoog pejewns3y [elol | 9yeju| ‘153 ayey Js3 ayeju| Is3
ol ‘Buipeay

71 Sleaway g SERH pue Wyoy
yUIR Sy} 10} SUCHE[ND[ED JUSNOND plezel pue ) eju| ainsodx3 pajewnss

£elL I8Vl



oL ]! 4 ‘Bed W SMBIUIASK L ASSIY T @Insodxg 023 - £ L gel
‘anjea buluesios aeldoidde ay) mojaq
paoejep SBM JO LUNiPaW JEL Ul pRioalep JouU Jaulle sem punodwios syj Jey} suesw (suone|nojes juanbasgns Aue pue) Wwia) UOIRIUEou0Y 91 Ul ,00+300°0. ¥ 910N
20-325°4 ZO+ASEE 20-390°¢ 20+32Z') 00+3EL°E 00+320L'c Lo+ELE'Z 00+300'C 00+300°0 Z0-35Z°€ VoL Y iz
£0-380'9 00+319°L 20-380'5 L0-ELeL £0-308'6 00+300°0 00+300°0 00+300°C 00+300°0 £0-308'6 Lo-abeL wnipeues,
£0-30€°2 L0+35+° 1 z0-380°L C0+369'6 L0-380°1 00+300°0 00+360°0 00+300°0 10+385°L L0-390°L 00+3PE’L ulL
00+300°0 z0-399'S 00+300°0 £0-398'S 00+306'0 00+300°0 CO+300'0 00+300°0 00+300°0 0043000 00+300°0 wnijey |
00+300°0 00+365°1L 00+300°0 L0-355°L 00+300°0 00+300°0 00+300°0 0043000 LO-300°2 00+300°0 00+300'0 Jamig
00+300°0 L0-325°7T 00+300°0 L0-3e5°1 00+300°0 00+300°0 00430070 00+300°0 00+300°0 00+300°0 00+300°0 wniusieg
LYo Lo+32lg ¥0-325°5 LO+390°E z0-369°L 00+300°0 Co+36070 00+300°0 00+300°0 zo-369°) L0-3kL2 eI
£0-318'L 00+256'6 Zo-ats'L L0-756'6 z0-315°1 £0-305°) z0-30¥'6 00+300°D zo-Joge 50-3ZHL #0-308'L Anosapy
YOr3v6s Z0+34L°T £0-30Z°¢ Lo+38L°9 L0-391°2 00+300°0 00+300°0 00+300°0 00+300°0 L0-391°T 00+3ELT ssalebuely
¥0-3£9°L Lo+321'9 £0-3£9'L 00+32L8 £0-3966 00+300°0 00+3060°0 00+300°0 Lo+3¢9'e £0~358'6 10-392°L pea’
- - - - 0O+3ZLL 00430070 00+300°C 00+300°0 00+300°0 00+3Z1°L Lo+3L0'8 uo
ZO-3L¥ L Lo+3LS) 20-306'L Lo+3LLL 10-382°T LO-IHLT 00+3FEL 00+3200°0 00+300°0 £0-322'8 LO-30L ssddon
S0-369°G Lo+3ZL9 PO-3ELL L0+390°¢ £0-39tE 00+300°0 00+300°0 00+300°0 00+300°0 £0-39¥'¢ [Aves Heqod
£0-385'9 P0+36G'C 90-385°9 £0+360°2 zo-3.€°L 00+300°0 00+300°0 00+300°0 00+300°0 zo-3L¢7) [Ji=1 7" WnIWeIy)
{ssagiun} {Rep-6y/6wW) (8590311N) {Aep-By i) (Aep=By B} {Aep-ByyB} {6y B} (Aep-By/Bul) [(BY/BW) "ouos | (Rep-bx/buw) {/bw) “suvn punodiiion
TH AML 13V OH AML TIYON 2 Ll pood BlA U0y pood | WSWIPSS BIA | JUSWIIPES MSBIA | J3JEp O2BHING
paje|najes leaifiojooy psjepnojes [eaibojooz pejensy [ejoL aye| 353 aeu| 153 ayejuf s
o ‘Buipesy

ST SIE3WAYS SERH puUk Wjoy
SUI 93 0} SUOHEINI[ES) JUSIONT) PIBZEH pue ayelu| 2insodx] pajewnsy

el angvl



oLoz/Lz/0l Z 4o | abed HED BIXSK |ABI-YSIY ainsodx3 093 - €L pue Z| qel

£0-368°¢ Lo+3.1L9 £0-3¢2's Lo+30.L' 10-39%'Z L0-3L¥'E 00+3¥E'L 00+300°0 00+300°0 £0-389°F 10-340°) Jaddog
S0-3¥E’} Zo+3L0°L 50-355°C Lo+3PL L £0-316'1 00+300°0 00+300°0 00+300°0 00+300°0 £0-3.6'L Z0-38E'v Heqod
£0-3.5°L 00+300°G £0-3¢8°L 00+300°L c0-3e8°L 00+300°0 00+300°0 00+300°0 00+300°0 £0-3€8°L Lo-arLL wniwolyd
90-3€8°¢ 10+300°C 60-382°G 00+35%'L $0-359'2 0043000 00+300°0 00+300°0 00+300°0 §0-359°L £0-304'} wniwpe)
$0-3£€°S LO+3LL Y £0-3.0°L L0+380°C 20-322T 00+300°0 00+300°0 00+300°0 00+300°0 z20-322¢ LO-3¥6'F wnieq
z0-3€9'2 00+38¢°L z0-306'L 00+39%'T Lo-ab6'L 10348’} 00+380') 00+300°0 0043000 00+300°0 00+300°0 oluesly
0043000 00+38¢°L 00+300°0 00+39%°C 00+300°0 00+300°0 0043000 00+300°0 00+300°0 00+300°0 00+300°0 Auownuy
£0-386°L £0+301°L Z0-386°L zo+301L°L 00+341T 00+300°0 00+300°0 00+300°0 00+300'0 00+3.1LE Lo+38'¥ wnuiwngy
00+300°0 00+304'% 00+300°0 L0-30L°% 00+300°0 00+300°C 00+300°0 00+300°0 00+300°0 00+300°0 00+300'0 09z L-1ofpolY
z0-3zv'e 00+30L % 10-32¥ L0-30L% 1.0-30%°L L0-30¥°L 10-308°2 00+300°0 10-300°L 00+300°0 00+300°0 $SZL=IooIY
zo-30v'2 00+30L % 1L0-30¥2 L0-30L°F z0-3¢8'6 £0-3€8°6 10-39%'S 00+300°0 z0-300°L 00+300°0 00+300°0 gz L-opoly
00+300°0 00+30L % 00+300°0 Lo-30L% 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 0043000 00+300°0 ZZLmiopoly

- = " = £0-328'L £0-328°t z0-3l0'L 00+300°0 £0-309'S 00+300°0 00+300°0 lojyaixoyiay
90-308°C Z0+305°9 $0-308°C Lo+305°9 €0-328'L £0-328°L z0-31L0°'L 00+300°0 00+300°0 90-36%°} so-Joe'e apixod3 Jojyoeide
z0-318°L Lo-30L°L Lo-31L8'L Z0-30L°L 20-30%°L zo-30%'L 20-354°L 00+300°0 Z0-30t'2 90-36£°Z $0-30€°S uupjeIg
20-30L2 00+352°C 1L0-380'L 10-3£9°S 20-320'9 20-3£0°9 Lo-ase'e 00+300°0 Zo-30v'6 00+300°0 00+300°0 OHa-eleq
80-3L¥'8 L0+3L0°L 10-312°F 00+3kle 20-300°6 00+300°C 00+300°0 00+300°0 00+300°0 £0-300°6 $0-300°2 auepiojy-eydpe
50-318°8 Lo-30L°L ¥0-318°8 Zo-J0L°L S0-36L°9 50-36L'9 ¥0-32L€ 00+300°0 £0-300°L 00+300°0 00+300°0 uuppy
zo-ALy ¥ z0-308°T L0-3AL¥ ¥ £0-308°C £0-3kT'L €0-3€T') £0-398'9 00+300°0 £0-309's 90-39Z°) $0-308°C 1aa-»'y
10-396'6 zo-J08°T 00+396'6 £0-308°C 20-36LT 20-38LC 1L0-356°L 00+300°0 Z0-30¢'C 90-3¢L°) 50-305°C 3aa-r'v
$0-3.2°8 z0+358°C £0-3/T°8 L0+358'C 10-39€Z 1L0-39¢'2 00+3LE°) 00+300°0 00+30L°¢ 00+300°0 00+300°0 sually
50-3bL'6 £0+300'% $0-3¥L'6 Z0+300'% 1L0-359'¢ L0-359'E 00+3£0°C 00+300°0 00+308 % 0043000 00+300°0 suslypueUSY
00+300°0 £0+300'% 00+300°0 Z0+300'F 00+300°0 00+300°0 00+300°0 00+300°0 10-300'L 00+300°0 00+300°0 auseyydeN

- - " - 00+300°0 00+300°0 00+300°0 00+300'0 L0-30¥2 00+300°0 00+300°0 Jouaydifuisin-

- = “ = 00+300°0 00+300°0 00+300°0 00+300°0 L0-30+'2 00+300'0 00+300°C |ousydiAyisn-£
$0-355°L zZ0+358°2 £0-355°) L0+358°Z Zo-3ek ¥ Z0-3EF ¥ L0-39+T 00+300°0 L0-308'S 00+300°0 00+300°0 sualfd{po-gz | Jouspu]
$0-31¥2 Zo+358°T €0-31¥T L0+358°2 Z0-398°9 Z0-398'9 L0-318°€ 00+300°0 10-300'6 00+300°0 00+300°0 aualon|4
£0-3£2'L Z0+358°C z0-3€T'L L0+358°C LO-3LS°E L0-316°€ 00+356°L 00+300°0 00+309'% 00+300°0 00+300°0 ausyjuelon|y

- - - C Lo-3E+) L0-32¥'} L0-36872 00+300°0 10-300'2 $0-35¢'6 Zo-30L'2 auazuaqololysaia-z'l
0043000 Z0+358°C 00+300°0 10+398°C 00+300°0 00+300°0 00+300°0 00+300°0 L0-304'F 00+300°0 00+300°0 ueInjozuaqiq
50-380'S Z0o+358'C #0-380°G 10+358°Z Zo-35¥°L 20-35%°L Z0-350°8 00+300°0 10-306'L 00+300°0 00+300°0 susoelyue(ye)zusgiq
#0-355 ¥ zZo+358°C £0-355'% L0+358°Z 10-30€°) Lo-30¢°L L0-302°L 00+300°0 00+304°L 00+300°0 00+300°0 suashiy)
90-3EL'S L0+30L°L 50-389'S 00+3LL°L G0-30£°9 00+300°0 00+300°0 00+300°0 00+300°C 50-30£'9 £0-30%°L areleyiyd (Kxsuikyie-g)siq
#0-399'L Z0+358°2 £0-399'L L0+368°E zo-3eLY Z0-3EL'Y L0-3€9¢ 00+300°0 10-30Z°9 00+300°0 00+300°0 ausyuelony(y)ozuag
#0-369'L z0+358'2 £0-369'L L0+358°Z z0-318' zo-318'% L0-3/9°C 00+300°0 10-30€°9 00+300°0 00+300'0 suajfuad(iyBb)ozuag
pO-38Y'E Z0+358°C £0-38%'€ 10+358°C z0-Jz6'6 z0-326'6 L0-315°S 00+300°0 00+30¢'L 00+300°0 00+300°0 susyjuelony(glozueg
ro-31T'E z0+358°2 £0-31TE L0+358°C zZ0-arl'6 Z0-3rL's 10-380°G 00+300°0 00+302'L 00+300°0 00430070 suaikd(e)ozueg
¥o-35L°¢ Zo+358°C £0-36.°¢ 10+358°C L0-3.0°L L0-3L0°L 1L0-3£6°G 00+300'0 00+30%°) 00+300°0 00+300°0 ausdeIyuE(R)OZUSY
¥0-387' Z0+358°2 £0-38%'¢ 10+358°2 Z0-3z6'6 Z0-326'6 L0-ALS'S 00+300°0 00+308'L 00+300°0 00+300°0 ausdBIUY
§0-320'8 Z0+358'2 ¥0-320°8 1043582 Z0-362°T Z0-362°2 10-32°L 00+300°C L0-300°€ 00+300°0 00+300°0 susiiypydeusdy
50-369'9 Z0+3598°C #0-369'9 10+358°C z0-316'L Z0-316°) 10-390°L 00+300°0 10-305°Z 00+300°0 00+300°0 susyjydeusoy
00+300°0 z0+358°C 00+300°0 10+358°2 00+300°0 00+300°0 00+300°0 00+300°C 10-308'Z 00+300°0 00+300°0 auseydeulAyisN-Z
00+300°0 10+300 00+300°0 00+300°2 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 0043000 saua|fix
00+300°0 10+300°Z 00+300°0 00+300Z 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 0043000 auszueqiy)g

- - o = 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 apy|nsip Uoqie)
00+300°0 10+300°F 00+300°0 00+300'F 00+300°0 00+300°0 00+300°0 00+300°0 z0-308°L 00+300°0 00+300°0 auoja0y
(ssapun} (Aep-By/Gu) (ssapun) (Aep-By/Buw) (Aep-By/Buu) (Aep-By/Buw) (BB} (Aep-By/Bwi) | (Bx/6w) "auog | (Aep-6x/Guw) (7/Bwi) “auon punodwon

OH AML T3V0T OH AML TAVON aequ pood BIA | "oU0p pood [jusWIPas BIA|  juswipss S EIn J8)e\ 99elng
Umum_:u_mU _so_mo_oum ﬂmuw_:u_mu _ﬁo_mo_oom pajewnsy IeloL 2yeiu] 1s3 ajeju] 1s3 wv_ﬂ...__ .u.mm
oo ‘Buipesy

271 slediwsys SeeH pue wyoy
uoJaH 2N|g JEJ4S) 9Y] 10} SUCHE|ND[ED PieZEH pue 4EIU| ainsodxy pajewljsy

7el anavl



oL i z “Bed HED SHBIUINXSX LASIYSIx aInsodx] 023 - €1 L qel
‘anjea Buiusauos ejeudoidde ay) mojag
pajoalop SBem JO ‘WNIPSL JBU Ul pa10alap JouU 1a4)a sem punodwo sy} jey) sueaw (suoyenojes jusnbasgns AU puB) LIS} UoITRIUa2u0s aul Ul ,00+300°0, ¥ BI1ON
20-38L°¢ Z0+3LE°L L0-388C LO+36F° L D0+381°F 00+381°F FHORILEE 00+300°0 00+300°0 20-398°) Lo-ELLY aulz
50-368°% 20+3k1°L ¥0-368°¥ LO+3¥1L7) £0-3859°S 00+300°0 00+30070 00+300°0 00+300°0 £0-385°% LG-372% wnipeues
£0-348°¢ 10+369°L €O-HE6'8 00+39L'9 ¢0-380's GO+300°0 00+300°0 00+3200°0 L0+388°4 Z20-320'9 00+3%€°) uL
00+300°0 L0-3045°¢ 00+300°0 20-305°¢ 00+300°0 CO+300°0 00+300°0 00+300°0 Q0+300°0 00+3C0°0 0o+300°0 wnijjeyl
00+300°0 £0+38L°L CO+300°0 20+38L7) 00+300°0 00+300°0 00+300°C 00+300°0 Lo-300°2 CO+300°0 00+300°0 18ng
00+300°0 00+300°L Q0+300°0 L3-300'S 00+300°0 00+300°0 oo+300°C Q0+300°0 2G+300°0 20+300°0 00+300°0 wniustas
S0-300'6 CO+ELD'L FO-AFT’ L LO+3¥LL £0-3€8'6 00+3000 00+300°0 00+300°0 00+30C'0 £0-3£9'6 10-3¢l°2 199N
203897 L0-300°6 20-39.°¢ LG-305% c0-369°L 20-369°L c0-30¥'6 00+300°0 Z0-3og'e 90-30%'8 +0-308°L Aanosepy
§0-3927) E0+34L°6 ¥0-392°1 Z0+3.L°6 Lo-3€TL 00+300°C 00+300°0 00+300°0 C0+300°0 lo-3¢2’L 0C+3ELT asauefuey
PO-2LFL LO+IS8'E €0-3LF'L 00+368°€ €0-3.29°9 00+300°C 00+300°0 00+300°0 LO+3e8°¢ £0-3.9'S L0-392°L pesT
- - - - 00+350°% 00+300°C 00+300°0 00+300°0 CO+300°0 00+350°% 10+31L06 uod|
(ssapmun} (Aep-By/Bw) {ssopun) {Aep-By/Bwi) {Aep-Bxsbwr) {Aep-By By {By/Bus} {fep-By/Buwi} |(ByyBun) -ouoy [ {(Rep-by/bw) | {7/6w) "oucyn punodwon
OH AML3VOT TH AYl TIVON ayeju| P00 BlA 'JU0Y PO JUBLIIPag BIAL  JUIIPSS MS BlA J2en 0BLNG
pajenae) |ea1Bojoaz pajenafen leaiBojeo3 pajewns3 (2oL | dfeju] Is3 ayeyn 353 axeju] 353

oo ‘Buipeay

977 S|e9NUBYS SEPH pUR WYoY
uciaH an|g JeIJ5) 31} JOJ SUOREINDIIED PIEZEH PUE 34U 2insodx] pAjewns]

YelLanavl




0L02/1Z/0L zjo | abed Jadidpues axEeU|XS[X LABIISIYaInsodXg 003 - £ pue Z) Bl

00+3¢¢°E Lo+32L°9 00+38¢°F Lo+30L' Z0+390' Z0+390°C zo+3LE°L 00+300°0 00+300°0 zo-3LLlL 10-3t0°L Jaddog
50-396'9 Z0+3L0°L 50-329'6 Lo+3FL L £0-35¥L 00+300°0 00+300'0 00+300°0 00+300°0 €035+, Z0-38E'¥ Hegod
£0-326°S 00+300°S Z0-3967 co+300°L 20-396C 00+300°0 00+300°0 00+300°0 00+300°0 Z0-396°C Lo-IrLL Lnwoly
10-3€T°€ 1L0+300°C 00+39%°% 00+35H'L 00+3L%'9 00+3Lb'9 00+3LEY 00+300°0 00+300°0 ¥0-368°C £0-30LL wnjwped
£0-310 Lo+3LLY £0-3v0°F L0+380°C z0-30%'8 00+300°0 00+300°0 00+300°0 00+300°0 Zo-30¥'8 L0-3¥6'F wnueg
L0-3t¢'8 00+38€°2 00+359°'Z 00+39b'T 00+3£5'9 00+3£5°9 co+35¢F 00+300°0 00+300°0 00+300°0 00+300°0 dluesly
00+300°0 00+38¢°L 00+300°0 oo+391T 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 Auowipuy
£0-39FL £0+301°L 20-39F°L zo+30L°L 00+312'8 00+300°0 00+300°0 0043000 00+300°0 c0+3LZ'8 L04+3E8'F wnuiwngy
00+300°0 00+301°% 00+300°0 L0-30LF 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 092 |-iojooly
z0-3L¥'8 0c+30L % L0-3L¥'8 Lo-30L ¥ L0-35%°¢ Lo-3pee L0391 z0-301 10-300°L 00+300°0 00+300°0 PSTLIoRolY
z0-2.Z% 00+301 % L0-32'F 10-301 ¥ Lo-364°)L L0-319°1 10-340') 20-3L¥L Zo-300°2 00+300°0 00+300°0 gz L-Iopoly
00+300°0 00+30L°% 00+300°0 10-30L°F 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 Zrzl-iojoony

" @ = c 20-352°T zZo3ELT Z0-3Z¥'L £0-38)°L £0-309'G 00+300°0 00+300°0 Jojyafixouieln
60-382°¢ z0o+305'9 $0-38T'¢ L0+305°8 z0-3EL'Z zo-3ElE Z0-3zTH'L 00+300°0 00+300°0 90-319'5 so-3oee apixod3 Jojyoeidey
10-312'Z 10-30L'L 00+312'Z 20-30L°L 10-30L'L 10-359°L 10-301°L £0-3¥0°S Z0-30¥'CT 90-310'6 $0-30£°'G uupjeIg
L0-3.Z°¢ 00+352 00+3LEL 10-3£9'S Lo-34¢2 LO-34L°L L0-38L'Y 20-3.6°L 20-30t'6 00+300°0 00+300°0 OHE-Bjeq
L0-3ste Lo+320°L 90-365') 00+3VLET 90-30¥°¢ 00+300°0 00+300°0 00+300°0 00+300°0 9030+ 50-300Z auepio|yD-eydye
z0-35Z°L L0-30L°L Lo-352°1L zo-30L L £0-399°'6 £0-36+6 £0-30¢°9 #0-3012 £0-300°) 00+300°0 00+300°0 uupy
00+356'L z0-308° 10+356°1L £0-308°C 20-3L¥'S Z0-30¢°6 z0-3¢5°¢ £0-381°L £0-309°% 90-39.L % 60-308°2 laa-v'v
00+3¥6°L Z0-308°C LO+3P6"L €0-308'C 10-322Z 10-381°C L0-35+'L £0-3eR'F Zo-308T 90-35Z $0-308°C 30a-+'v
z0-31T') Z0+358'C L0-31T°L L0+358'Z 00+3%+E 00+364'T o0+398°L 10-316°9 00+30L°¢ 00+300°0 00+300°0 sualkd
£0-3¢¢°L £0+300 z0-3£L°) Zo+300% 00+3£E°S 00+32E'% 00+388°C 00+3L0°L 00+308°% 00+300°0 00+300°0 suaiyueUaYd
50-389°¢ £0+300°% #0-389°¢ Z0+300°F LO-3L%L 00+300°0 00+300°0 L0-3L4¥°L 1.0-300°L 00+300°0 00+300°0 ausjeyyden

- - B - 20-3k0'S 00+300°0 00+300°C Z0-3H0°'S Lo-30+2 00+300°0 00+300°0 louaydifuisin-

- - - 2 20-3r0'S 00+300°0 00+300'C Z0-340°G Lo-30v°Z 00+300°C 00+300°0 [ouydifuian-¢
£0-392°C Z0+358'Z 20-392°¢ 10+358°Z L0-3¥+'9 10-322'S L0-38F'€ 10-32TL 10-308°S 00+300°0 00+300°0 aualkd{po-¢zJouspu|
€0-315°€ Z0+348°C zo-3l5'e 10+358°Z 1L0-366'6 Lo-30L'8 L0-30F'S 10-368°L L0-300°6 00+300°0 00+300°0 aualon|4
Z0-38LL zo+358°C L0-362'L L0+358°2 00+3LL'S 0o+3rL Y 00+39L°2 10-399°6 00+309'% 00+300°0 00430070 susijuelon|4

- B - o 00+3EL°) 00+389°L 00+32L°L 20-30Z'% 10-300C £0-3.5°¢ Z0-3012 suszueqoIoUIT-Z L
¥o-39¥° Z0+358°T £0-39¥°¢ 10+358Z z0-3/86 00+300°0 00+300°0 Z0-3.8'6 L0-30L % 00+300°0 00+300°0 ueinjozuagiq
#0-30%'L Z0+358°2 £0-30%'L 10+358°C Lo-3LLE Lo-3LLL Lo-atL'L Z0-366'¢ L0-306°L 00+300°0 00+300°0 auaseiyiue(ye)zusqig
£0-329°9 Zo+358°T g0-329°9 10+358 00+368°L 00+3£5°L 00+320°L 10-325'¢ oo+30L°L 00+300°0 00+300°0 suasfiyg
60-39L'C LO+30L°L 0-371'2 00+3LL°L 0-38¢€°C 00+300°C 00+300'0 00+300°0 00+300°0 70-38E'2 £0-30%') areleyiyd (Aixayiiyie-g)siq
£0-3L¥'T zZ0+358°C Zo-3L¥E 10+358°2 L0-382°9 1L0-385°G Lo-32L¢ 10-30€'L L0-302'9 00+300°0 00+300°0 suayuelony(y)ozueg
£0-35¥'Z Z0+358°C Z0-35%'Z L0+358'Z 1L0-366°9 L0-349'G 10-38L°€ L0-32E'L L0-30€°9 00+300°0 00+300°0 susjfiad(iyB)ozuag
£0-390'¢ Z0+398°C zo-390°S 10+358°2 00+3tb'L 00+3LL°L L0-308°2 L0-3£L2 00+30¢°L 0043000 00+300°0 susyjuelon{g)ozuag
£0-3/9°F 20+358°C Zo-3L9F L0+358°2 00+32€°L 00+380°L L0-30Z°L 10-325°C 00+302°L 00+300°0 00+300°0 suaifd(e)ozueg
£0-35+'G z0+358'C Zo-35+'S 10+358°2 00+355°'L 00+39Z'L 10-30%'8 L0-3¥6°C co+30t'L 00+300°0 00+300°0 ausdeIyjuE(R)OZUDY
£0-390'S TO+358°T z0-390°s 1043582 00+3t¥ L 00+3LL°L L0-308°2 L0382 00+30€°} 00+300°0 00+300°0 ausIBIyILY
£0-3LL'L 20+358°C TO-3LLL 10+368°Z L0-3e8’E 10-30L°2 L0-308°t Zo-308°9 10-300°¢ 00+300°0 00+300°0 ausiiyydeusoy
PO-3rL6 Z0+358°C £0-3bL6 10+358Z L0-38L2 10-352°2 1L0-308'L Z0-35T°G 10-3052 00+300°0 00+300°0 auayydeusdy
03871 z0+358° £0-3r8’L 1043582 z0-352°S 00+300°0 00+300°0 Z0-35T°6 10-305°2 00+300°0 00+300°0 suseyydeulApaIN-Z
00+300°0 104300 00+300°0 0043002 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 sausifix
00+300°0 L0+3002 00+300°0 00+3002 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 suszuaqiiyyg

- - & - 00+300°0 00+300°0 00+300°0 00+300°0 00+300'0 00+300°0 00+300°0 apy|nsip uogqreD
S0-35+'6 L0+300F $0-35+°6 00+300°F €0-38L°S 00+300°0 00+300°0 £0-38L°¢ 20-308°) 00+300°0 00+300°0 suojsaY
(ssepiun) (Aep-ByBu) (ssapun) (Aep-By/Gw) (Aep=6y/6w) {Aep-By/Buu) (By/BLu) (Rep-bo/Bw) [(Bx/Bwy) -ouos | (Aep-6y/6w) (/Bw) *sucH punoduwon

OH AL 13VOT OH AYL 13VON e pood A | *OU0D pood |JUSLUIPSS BlA| JUSWIPRS MS BIA J2)BAR S0BLING
palenolen leaibojoog peje[naje) [ea1Bojoog pejewpsg [ejoL | | IS3 soyjuag aqe| 353 ayeu| 353
oo ‘Buipesy

577 Sieslwsy ) seeH pue Wyoy

§elLInavl

sedidpueg peyjods sy 1o} SUORE[N|ED JUSONT) plezeH pue 8)eju| aunsodxy pajewiisy



oLr b

z “Bed

Jadidpues eyejuXspC LARI-YSIM ™ BInsodxT 003 - g1 -

Lgel

‘anjea Buiueaios ejeudoidde ay) mojaq
PSIoS]ep SEM JO ‘WINIPOW JBL} Ul PRjOS)ep Jou Jayle sem punodwos ayj Jey) sueswl (SUoe|no|ed uanbasqns Aue pue) Wwia) UCHBIUSIUCS 8y} Ul ,00+300°0. ¥ 210N

00+30L°8 2o+3LE’L Lo+3.18°L LO+35%'L £0+3kL°L €o+3avL’L 20+309°L 00+300°0 00+300°0 Z0-366'9 LO-3LLY ourz
¥0-358°L 20+3vL’L £0-358°} Lo+3rL'L 20311 00+300°0 00+300°0 00+30C°0 00+300°C 203LLe Lo-3%21 winipeuep,
L0-329'6 L0+369°L 00+30¥°2 00+39.'9 Lo+3€9°L 00+300°0 00+300°0 L0+309°L L0+3£9°L L0-382°C 0c+3ke’L ulL
00+300°0 10-30S°¢ 00+300°0 €0-308°¢ 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 00+300°0 Q0+300°0 wnijeyl
+0-3GL°L £0+38L°L £0-36L°} c0+38L°L Lo-3ZL'e L0-30L7C Lo-308°L Z20-302'F 10-300°¢ 00+300°0 00+300°0 1RAIS
Lo-38%'9 00+300°L 00+30¢°L L0-300'S L0-38%'9 L0-38t'9 Lo-32e ¥ 0o+300°0 00+300°C 00+300°0 00+300°0 wnjuseg
LO-3GL°L 20+3.0°L L0-368°6 Lo+3pL L LO+359°L L0+359°L L0+30L°S 00+300°0 0043000 20-3AF9E Lo-3rL2 932N
10-359°L 10-300°6 Lo-31e°e L0-306°¥ Lo-36¢°L L0-3zk’L 20-39¥'6 £0-3£6'9 20-30¢’e 50-390'€ ¥0-308°L Ainsie
S0-35L't E0+3LL'8 +O-3SL'Y eo+3LL’s LO-2+9t 00+300°0 00+300°0 Q0+300°0 00+300°0 L0-3F9'V 00+3€L°2 asauebuep
00+3LL°L L0+358'E LO+3LLL 0o+3s8°c LO+362' Lo+38%'E LC+32E'C 00+3%0'8 L0+3E8'E eo-3rl’e 10-392°L pean
# - ] . LO+3ES L 00+300°0 00+300°0 00+300°C 00+300°0 LO+3ES7L L0+310'6 uol|
(ssapiun} (Aep-By/Buu) (ssapun) {Aep-B>/Bu) (Aep-By/Buw) {Aep-By/Bu) (Bx/6w) (Aep-ByBuw) |(B3/Buwy) "auos | (Aep-Bybuu) (/6wy} *suon punodwog
OH AYLT3VOT DH AYL TIVON aeju| pood Bla ‘JU0) pood (JUSWIPag BIA(  JuIlIpeg MS BIA 1ajepp 8oBUING
pejenafes |eaiBojoag pejeinajes feaibojoag pajewnsy [ejol e 53 sopusg aejuy 353 EJU] 53
oo ‘Bulpesy

271 sledweyD SERH pue Wyoy
Jadidpues panods sy 10} suoieInde JUINONT) PIeZeH pue syelu| ainsodxy pejewiysy

S€l Inavl



0L0Z/6 110} 640 | abed STIVONXSK ABISAYL 093 ~ ) g2l
9661 ‘9|dweg 00’3 ! b afieysay)| [E91UO 1BAC YONP XOE(G 0) TIVON JlUcT L Jadidpues
9661 ‘aidwes 001 L H afejsay)| [EORUO JSAG YINP ok(g 0) TIVON JUCIYD b uoIeH
9661 ‘idweg 0ol b ! abe1sayl| SR JEAC YONP 0E|G 03 TIVON JUoD ! plejepy
9664 'ajdueg 229002 €840 ! [B20110 JBAO JRi 0} THYON U0 1812 AUy
9663 'Sldwes 96'8002 7ELC b I [29RKD JSAC Jed 0} TIYON OIoIyD 1842 sy WNILIGHD
9664 ‘sjdwes Sl L l abejsay| [E01U0 1SAC Spleew 0] TIYON ooIyS GF°L Jsdidpueg
9661 ‘eldweg Gl L I abeysayi| [eollo J8AC SpIelfE 0} TIYON AUoID aF') uoseH
9661 ‘ajdweg sl L I abeisay)| [2o1H0 JBAC Spigiew 0} TIVON MO/D G¥') pLejepy
9661 ‘sldweg £4°0 ££L°0 I afejsayl] [BINLI JOAD 381 0] TIYON AUOID b AU
9661 ‘sldwes £L°0 ¥EL°0 I efigjsay] [BaNNY J2A0 121 0} TIVON 20D ! 1SNy wniwpes
966 | ‘sjdwesg £4°89 I €€0 S%aM 10} SHOIYD pjo-ABp 0} TIVON Dluolyogns 9Z'80T Jadidpues
966) ‘ejdwes £4'89 L £E°0 SyeM IO SHDIY0 PIo-AEP O} TAVON JlUoIoans 92802 uoRH
9661 ‘=dwes £2°99 L EE0 SHPEM 7 10} SOIUD ple-Aep C} TIVON Sluoyogns  92'80T piefein
966 ‘eldwes LLE £81°0 L SUIUOW 9| J9A 321 8} TIVON DIUoIuD 90's Hul
g661 ‘olduleg LLE ¥eL'0 I SUIUOW G|, J8A0 Jel €} TIVON MO0 90's ensnpy wnieg
8661 ‘sdwes v’z L L SYIIOW / J9A0 PHGMOD O} TIYON J1uoIyD o'z Jadidpues
8661 ‘sldweg v’z L L SYILOW £ J8A0 PIGWO0 ¢ TAVON JIUIyD ar'e ot
966 ‘Bldwes 'z L L SUJUOW / JSAD DIKIMOD O} TIYON JUoiyD o2 paejen
9661 @|duies LLD gLy'o EEC suonelaual g 48A0 SSNOW 0} TIVOT SIU0IYD oz'L AN
956l 's|dweg 2470 +0 £E'0 suonelasuab ¢ Jand 35NoW 0] T3y 0T AUCID az'l lelsnpy olUuasy
9561 'a/dweg T 1 L SUIUCW / J9A0 PJIGMOD O} QUSSIE 10} TIVON oD or'z ladidpues
9661 'Bldwes A } i SLJLOW / JAAO PIIGMED 0} JUSSIE J0) TIVON DAUCID sl ucseH
9661 ‘ajdweg ere L ! SUJUDLU / JEAO PUIGMOD O} JUSSIE JO} TIYON QIU0IYD oy paeflen
9661 ‘sjdwes AN 2L¥0 g0 WY JeAQ BSNOL 0} TIYOT 20D T} AU
9661 ‘edwes LG 70 g0 Swineyl| Jeac esnow 0} TIYOT AUOIND §Z'1 EDisnN Auowjuy
9661 'ajdweg 02601 } L SYjual 7 3840 SA0P PaBUL 0} TRYON JMoYD 2601 ladidpueg
9661 ‘adwes 047601 L I SHIUOW 7 JAAQ 3A0p pabup 0} TIVON 2IuoiyD L80} uosaH
966) ‘sidwes 04'601 I L SUILW 7 JaAQ 2a0p pabul 0} "IHYON SIUoKD L'80% pselein
966} ‘sidweg 907 BL¥0 £E0 suonelausb g Jan0 8snowW o} TIVQT JlUaID Bl Ul
gg61 ‘Bidweg 567 +'0 €e0 suonesaual £ JaAC asnow o} FYOT SIuoIyD €6l jensniy WINUIWNY
HSHIO/SOINVOUONI
SoNSuadad | (ep-Dwybu) »d0LioVd wHoLovd -SISvE {Rep-byjbut} $3103dS ININLILSNOD
& TAVON ONIYS NOISY3IANOD Agnls .. AdL 0L
VNS - TAVON o )
o1y ‘bujpeay

971 s[edway) serH pue wyoy
{sAML) SSNTVA 3ONIHIIZY ALIDIXOL

vl 3avi




CLOZ/BLI0L 640 Z abey STIVON/XSPXABI-SAM L 093 - b1 del
9661 ‘aldules oFiL L L Bupjonp pae|iEuw o} TIYON dU0ID vLL ladidpueg
9661 'ajdweg oviL L L BUPOND pPuR(eW 6} TIYON SIUOKID vl uoloH
9661 'ajdues o¥LL I L Bupjonp pae||ew o} TIYON UIYD viL plelrel
9661 ‘odwes Ze6T €820 L abeysa)l [EolLD JOAC Jel 0} TIYON ololl) 1) I
966 ‘o|dwes 9’67 ¥SL0 | abielse)l| BN JAAD JB) 0} TIVON uiyD or JEDSHA P3N
9661 ‘aldiueg S0 L 1 JTeaf | 1o} [renb esauede! o) TIYON 2IUOINT 5t°0 sadidpueg
9651 ‘a|dweg G¥0 L L Jeaf |, 1o} lenb sssuedel 0} TIYON olUCIYD S0 uosa
9661 ‘adweg G0 L L Jead | Joj |lenb aseuedel o) TIVON 2UOID 590 prejn
9661 ‘aldueg 96°0 G560 L ofieisay (2211 JSA0 JE) ) TIYON 2IUoIyD L HugA
9661 ‘spdues 96'0 96'0 L afe)aajlf (22312 1840 381 0} TIVON Mo L Jensniy Anasaly
966 ‘oydueg 00°LL6 b b Jlenb assuedef o} JIYON sluoiyD 116 Jadidpueg
966} ‘s|dweg 00'LiB L L [lenb esauedel 6} J3VON 2IUoiYD Li6 UaJRH
9661 ‘s|dwesg 00°L26 t L [tenb ssauede! 01 TIYON U0 116 paelen
966 ‘odwes 0g'v9 EEL'D ! obejsay| |2onuo Jana Jei 0) TIYON JUoIyD 28 MUl
866/ ‘a|dues 85¥9 PELD L afelsay| (20BN J9AT JE1 0 TFYON JIUoIyD 88 rensnpy ssauebus|y
9661 ‘a|dureg 1) L L SUJUOW / JBAO 5|21)88Y O} TIYON 2oy s8¢ Jadidpueg
966/ 'aldwes Gee L L SYIIOW 2 JBA0 S80S 0} TAVON 2oIyD gg'e ucweH
9661 ‘a|dwes 68°g L ! SUIUTL / JOAC S|21)$3 O} TFYON 2U0IYD §8'¢ pleje
9661 ‘ajdwes 98°G £EL0 L afigsay)| [B9)ILO JOAC JeI 0} TIYON 20D 8 AU
0661 ‘sjdweg 18'G YELO L BO[LO JOA0 Jel 0} TIVON dluoyD 8 JBMSNA pea
- Jedidpues
- uolay
- piefeln
- AUl
- 1BHSNA uol|
9651 ‘aldweg 16°9F L l SHEAM (] 10} $3OIYD PIo A2p-| 0} TIVON luciy) 1oy Jjodidpueg
9651 ‘aldweg 16°9F L I Syeam (| 10} 301D Plo Aep-|, 0} TIVON iUy 16'9F uossH
9661 ‘alduieg 169 L L SH3M (] J0} SHDIUD plo Aep-| 0} TIVON DYDY 16'9% paefey
9651 ‘9|duieg gl bl §G6°0 I abeIsayll [2oRUD JSAOYUILL 0} TIVON JUOID LLLL HuIA
9661 'ajdureg ¥Z'LL 96'0 L &beIsal] [2ORLO JSAOYUIL 0) TIVON dIUCIUD LLLL elysniy Jaddog
966} ‘sidweg 0¥ LL L b Bupjonp pagliew o) [eyoIU 0} TIYON Aoy ¥LL ladidpues
9661 ‘spdes oFLL L L Bupfonp pJelew o} 421U 40} TIVON 2MOILD viL uoseH
966/ ‘sldweg 0F 2L L L funjonp piegjew o} [E40iU 1o} TIYON auoIyD ¥iL prefen
966 ‘sjdiueg Ze'62 €0 I abegsay| [EORID J2A0 Je1 0) [BXDIU 10 TIYON SiuoIu) or i
9661 ‘eldwes 9€'62 L0 L abeisajlf [Eolo JEAC Jel O} [930IU J0} TIYON 2IuoIyD or jenisniy Yeqad
ERNETTEEETY {Aep-by/bu) z012Vd WwHOLovd (Aep-by/buu} $3103ds ININLILSNOD
I @ TAYON ONINV2S: NOISHIANOD ©AML HO1d430TM .
NI I3VON

oy ‘Bujpeey
077 S|edlway s SEeH pue Wyoy
(sAYL) SINTVYA FONTHIATH ALIDIXOL

vl anavi




0L0T/6L0L 610 ¢ vfied STIVONMXSHCARI-SAML €23 - ¥L gB).
S00Z ‘'dasH 00y } LC000 reny eseueder 0} 0§07 000'0¥ ladidpueg
G002 ‘9asH 00v L £C00'0 enp asaueder &3 0607 000'0F uosaH
§00Z ‘9asH - 0oy L L0000 1eny essueder o} 0631 00C'0F plepel
9661 ‘sldwes 6L ¥Z £8L°0 £E'0 181 0} TIVON dluolIgNg 0oL AU
966 ‘ejdwes TV ¥ELO £ED 181 6} “IYON 2luomagng 00l el suolesy
: SHOA
9661 ‘|ldwes ! L I abeysay [eORUD JSAO SUBY O} TIVON JUOIUD ) ledidpueg
966 '9|dwes Al L L abejsay)| [e2)H9 1240 SUBY 0} TIYON 2U0ILD YAl uoieH
96561 ‘oldwes ad" I L abeysey| [ealjlio 19A0 SUSY O} TIYON OlayD 6F¥l paellei
9651 ‘aldweg TR £64°0 L sBe)seyl| 1eoiLo JOAC Jel 0] THYON 2IUcIYD 09l XUty
9661 'aldwes Ll vELD i ebejsay| [20)0 J3AO JeI 0 TIYON JLCIYD 09l Jelsniy 27
966} ‘sidwes oLl b I pJE(few 0} TIVON duoIyD vil Jadidpues
9661 ‘stdwies oFLi I b ple|ew 0] TIVON oMoIyD 7Ll uoseH
966} ‘sidwes oFLL L I pseliew 0} TIVON dIoIuD il piefein
9661 ‘edweg §L0 £€1°0 Lo EOI1LO JAA0 Jel 0] TEY(T AM0ILD L'Z HUIN
966} ‘sdwes SLD ¥eL0 10 abejsay)| (B0LO JBAC Je4 0 TIVOT SuoIyD L'z Jelnsniy wnipeugs
5661 ‘s|dwes 9.'9 ¢ b jrenb sseuede( 0} 13YON StUCIYD 9.9 Jedidpueg
9661 'sldweg 8.’ 1 b [tenb ssauedel 0} TIYON AUCID 9.9 ucieH
9561 'sdwes 8.9 L L [fenb assuedef 0} TIYON U0 9.'9 piefery
9661 ‘aldwes BL'6 8L¥'0 L abejsay) [BORUO JAAC 12l 0} J3YON aluoiyD) rez AU
966} 'sidwes 986 A L ab)say) [eanLo J2A0 Je) 0] TIYON S0 ez 1ED{SNIA url
666 VdISn ¥0'0 L 1000 Huijeess 0} 0507 SN2y ge Jadidpuesg
6661 ‘vd3SN ¥0'0 L 1000 Builels 0} 06Q7 Iy G uouaH
6651 ‘vd3asn ¥0'0 I L00'0 Builrels 0} 06Q7 SNy 1 pE|[et
9661 ‘a|duwreg £0'0 €640 S0°0 1Bl 0] 13VO’ dLaIyRang ¥L0 Ui
9661 ‘eldwes £0°0 ¥£470 S0'0 1Bl 0] 13V olLcIyeanS ¥L'0 SNy winijey )
9661 ‘a|dweg 0s'0 ! L sbejsa)f Jeanus Buunp pre|lew o 13VON SILUoIYD §'0 sedidpues
9661 ‘gjdueg 050 L i ebejsay| {Eapu? Buunp plejiewl o] T3YON J1Ueiyd G0 uoJaH
9661 ‘ajdueg 050 L L abelsay)| [eonuo Buunp plejpu o] TIYON dLoIyD ) plegen
9661 ‘spdweg SL0 £€L°0 } aBe)Sal (B0 J19AC 181 01 TFYON OIUoIYD zo Huing
9661 ‘sldweg GL0 ¥eL0 b abe)sal] [801A JOAO 184 0} TIYON 2lucIyD z0 EHSA wnjuses
IONTET4Ty | (Rep-bybuw) HOLovd P RIETZR TUosisva {Aep-byj/bus) A0S ININLILSNOD
- (o IAVON ONITVIS NOISHIANOD -AQnLs AML HOLSIOTN
YN _ JavON _
oy ‘Buipeay

71 S[edIways SeeH pue wyoy

{sAdL) SANTVA IONTHI434 ALIDIXOL

ylL ANavlL




oLoe/eL0L 640 y abed STIVON/XSIX'ASI-SAM] G003 - #1 Qe

1861 “1BisI3 0582 L L0 SHYd PSXIW Joj pE[EW G} FRY0 DIU0IYD 682 ledidpueg
2861 48isi3 05'82 L L'0 SHYd paxIW Jo} pleflell o} T30 2ok 174 uoseH
2861 JeisI 0582 L (] SHYd PeXIW Joj pJeleul o} TRVOT JNORD 48T pieliEly
0661 'S vLFE 810 £E°0 2SNOW 0} TIVCN 2uoiyogng Gl P
0661 'SId oLez 70 £e'0 8snows 0} T3YON dlucIyaqng GLL EDSNN auaydeusdy
861 J9lsg 09'82 L L0 SHYd PaXIW 1o ple|[ew o} T30 aluciy) 587 ladidpues
L861 19|sT 05'92 } 10 SHYd PX|W ioy ple([ew o} 13y 21UcIyD S8z uoJsH
1861 ‘8|3 0582 L L0 SHvd PeX|w ic} PIE|[EW 0} T3¢0 UeIYD S8Z pLe|lepy
£002 ‘Sl 0z gLye L0 |oIW 0} 1FY0 ] AUCD L'F EIV
€002 'Syl 610 F0 L0 ST 0} TFYO T OICD Ly Jenisniy sus|euyyceulAyie-Z
SOOAS
9861 "asaprewes g [IH 002 L 10000 lleniy esaueder 0} 0501 0000Z sadidpueg
9861 ‘esaplewes g - oez b L0000 llenty sssueder 01 05Q1  Q000Z uoisH
9861 ‘esepIEleD B |IH 0ez L L0000 lienD essuedes 0} 01 0000Z PIEllEW
9661 ‘a|dwieg 280 1840} I 88NOW 0] TIYON DIONT Lz AU
9651 ‘ajduwes v80 70 L 8snow o} TIYON MU0 Lz sy saus|AY
9361 ‘esepiewe) g (IH 002 L L0000 ilent eseueder o} sausjAx Jo} 0507 00002 ladidpueg
986 '8$apIBWED B |IH 00z L 100G O lleny esaueder o} ssus|x Jo} 05AT 00002 uoisH
9861 ‘ssepleWED § [iH 002 L L0000 {lent ssauedep o} soUBIAX J0; 0501 00D0Z PIE|IE}
LB6L 'SIHl L £62°0 L AUo(x0} ASUIRH] PUB JBA JO} Jed 0} TION JIUoiyD 1B Huliy
1661 ‘SN L vEL'O L ANoixo) AeUpiy pue Janl| 10} 3B 0} TION A1UoID L6 jenjsniy suszusglAud
- sedidpueg
- LOJBH
- PIE|(Ey
10 £8L°0 L0000 . 8103 0507 06Z¢ Uy
G00Z 'dasSH FAN | ¥EL0 L00G'0 &1 01 0507 0622 Jenisniy auszUBCIOUD
- sadidpueg
- ucJay
- PIE|lElN
5002 ‘aasH £7°0 £EL'0 10000 14 0} 057 88l AU
§00Z '9asH £2°0 ¥EL'D L0000 18161 0607 88LE ensniy SpUINSIP UOGIED
“HONZHFHIY | ep-byBw) [ HOLDVE HOLoVd " T . slsva.. o (Rep-By/bw) £3193dS ~INANLILENOS
. " @TAVON |- 'ONMVIS | NOISHIANOD | ; AQnLs S AdL | . doLdaDay . a
YN | “1. . 13voN , . L - L
oo ‘Buipesy

271 S|edjwey D SeeH pue wyoy
(SAHL) S3NTYA JONIHIJTH ALIDIXOL

i Iavl




STAVONXSIX ASSAYL 603 - ¥1 9B

0L0Z/BLI0L 640 G abed
1864 YoIs1a 05'8¢ ! L0 SHY'd PaxIW 10} pJg|fewl €1 T30 QU0 68T Jadidpues
2861 2813 05'g¢ 3 L SHYd Paxiul 1o} pUg|EW 01 T3V 2U0IYD G8Z UoIsH
£86) 8|S 3 05'8¢ b 10 SHY d PaxiW 1o} pIe||Bw €1 T30 2IuoIYD G8Z pae|eA
9661 ‘eidwes AL, 8170 Lo sualAd(e)ozuaq Joj 8snow o} 13v07 2U0IYD 0t AU
9661 ‘@dwes oo 0 L0 sualAd(e)ozuaq Joj 8snoLU 0 1FYOT DIU0IYD 03 ensniy ausyjueiong(y}ozUSd
£86) Jeisiq 0582 L L0 SHYd paxil 10} pejlewl 0 1307 2oy 582 Jadidpueg
L861 1alsig 0s'gc b L0 SHYd Pax|W Joj piejew 0} §3¥QT AUoIyD 5174 uoJoH
1861 J9IsI3 0592 L L'0 SHY/d P 10} PJEJEW O} TAVOT JUQIUD S8z pJe| [N
9661 ‘eldules Zr0 8170 10 aualAd(e)ozuag 1o} ashow o} TAYOT JU0IYD 0l AU
9661 ‘odwes or'o 0 10 suslAd(e)ozuaq Joj 8SNOW 0} FTIYOT 2IU0IYD 0l Eensnpy aus|Alad(iyB)ozusg
L86) 18IS 0582 3 L0 SHyd pexiil Joj piejlewl 0} T3YOT JUaIyd G8Z Jedidpues
/861 Jalsi3 08°8Z b (] SHYd PIXIll IO} pJej[ELW O} FTIVOT 2MOILD §8Z uolsH
L86) 19Isig 05°'8C I L' SHyd paxiw 1o) pJejlew o) J3¥0T 2uoIyD 582 pie|en
966! "s|dureg F'0 gH¥ 0 ] sualAd({e)ozusg 10} SNOW 0} JIVOT 2IU0IYD 0l AU
g66| ‘adwes or'D 0 10 suasAd(e)ozuag J0) 2SNOL 0] TIYOT 2IW0IYD ol Jesniy suayjuelony({qiozuag
1861 Ualsig 05'8¢ L (4] SHYd paxill Joj PJEJ|EW 0} 1T¥QT AucYD 1474 jedidpueg
1861 191813 04'8¢ 3 3] SHYd PSXiW J0j pJe||ew 0} 907 2AUiUD g8z HoIaH
1861 9s13 05'8¢ L 10 SHy'd PaXIW 10} pIe(BW O} 130T JTIYD g8¢ pleflen
9661 ‘Silwesg [A 4y gLy'C L0 asnow o} T3y ocyd ol UL
9661 ‘sidweg oro 70 10 asnouw 0} T30 duCYD ol 'S suslid(e)ozusg
L2861 9E1F 0882 L 10 SHYd PaXIW Jo) pIEfieW G} 507 AMeYD G582 Jadidpues
1961 BEF 0882 L Lo SHYd PaXIW 40} pIB[[EW 0 130T 2UoIYD g8z uoleH
1861 19815 0582 L (MY SHYd pexiWw Joj piejiew 01 13y07 JMoIuS G582 plejen
6661 'VdIasnN 6¥'E 2LF0 S0°0 ashotl 0] 19y Q7 stlolyaqng 291 U
6561 'vdasn Pee 0 50°0 asnowl 0} T3y viuolyagng 9L jelsniy suaselyjuE(R)OZUSY
Lg8) '1ss3 0582 3 [N¢] SHYd Pexiur io) plejlell 0} T3y 0T AUoI4D §8¢ Jadidpues
2886] 9Is13 05'92 L ] SHYd PeXIW 10} ple||ELL 0} TV UMD 88T ualay
2861 9IS 0582 L 4] SHYd PaXiLi 10f pIej|EL 0 T30 SuoIUD §9¢ paelen
L6681 'Siyl ¥6'LEL 8LF0 EL'C S0IW & THON dluoIyogng 000l HUIA
LB8L 'SIYi 00°2eL ¥0 £EC 201 0} 0N 2uoiyogng 000% jensni auadeiiLY
£86L sis13 0562 } (] SHYd PaxIu 10} RIEJEEW 01 T3V 20D 582 Jadidpues
2864 ‘491s|3 0§'8¢ 1 Lo SHY'd PaxIW 1o} pIE|lBW €1 T30 SIUoyD G8Z uoleH
2861 JRIEI 0§'8¢ b 10 SHYd Paxiul Jo} plejjew o} 1307 2IUoI/D g8z prejely
966} 's|dwes AaY 8L¥0 10 sUalAd(e)ozUaQg 40} 8SNOW 0} IYOT JIUoMD 0 AN
966 ‘odwes or'o LA 10 aualAd(e)ozuag Joj BSNOLW O] T3¢0 dMoIYD 0 en{snpy supliypdeuacy
FONIHAJTY | (Aep-by/bul) . d0LoYd . wH0Lovd -slsva {Rep-B/Bw] FETRENTS ININLILSNOD
" 13VON ONIVIS NOISHIANOD Adnlts AdL HO1d3o3d
JYNIH I3VYON -
oo ‘Buipeay

o717 S[RIWSY D SBRH pue wyoy
(sAML) SANTVA IDONIHIIZE ALIDIXOL

¥l 31avl




oLozsLAoL 6 Jo g abed STIVON/XSIABISAY] 093 - ¢ el
1961 Rsi3 0592 L 10 SHY'd pexilu Joj plejell 0] TI¥0T oIy S8¢ ladidpues
1861 '1OIs13 0592 L 1’0 SHY'd PaXiLi Joj pIe(lew 0) T3¢0 Sy S8Z LoaH
1861 'J8jsq 0882 b L0 SHY/d PaXIW 10} pIg(lEW 0} TI¢O7 SOy -4 pae|lEW
0661 'Stdl ¥Z'LL 8L¥'0 €0 @snow o} 1IYON 2Iuoyagng 6z} SUI
0661 'Syl 059l 0 ££'0 @enow o1 130N dluoljogng T enisny sLiaLjuBION[S
- Jadidpueg
- UociaH
- pe|fen
5002 ‘SiM| 8Z'0 €470 10 Sie8A Z J8A0 JeI 0} TIYON dILciD £'68 Ul
S00Z 'SIdI 62’9 ¥2L70 (4] SIesA Z JSA0 Jel 0) TIYON AUoHD 2’68 jenisniy |UIZUSGOLOIYIIA-Z 'L
2861 oS3 0482 L L0 SHYd PsxIW Jo) ple|[ew o} T30 AuciyD 687 Jadidpues
£861 J8lsi3 0582 L L0 SHYd PeXiW 10} pJe|[EW 0} 1Iv0T AUcD 582 uolsH
£86l 19813 0582 b L0 SHYd PeXIW 10} pIIEW 0} 19y alucIUD 682 paeyEen
966/ ‘g|dweg Zr'o 8L¥°0 L0 susJAd(e}ozusq Joy 8snoOW 0} 1FYOT LSy o] XUl
9661 _m_aEmw [h]-d] 0 10 mcm‘__anAmVONcmn_ JO} 8510 0] T30 JUCIYD []8 esnp Ueingozuagiq
1861 9Is3 0582 L 10 SHYd PEXIW 0} PIEJEW 0} 50" OIUCIYS 2174 Jsedidpues
1861 ‘wIs13 0582 L (0] SHY'd pax|ul Joj pieflew o} T30 2oy §8Z uolaH
[861 'BsI3 0682 L (0] SHYd Pax(lu Ioj piejlew o3 1FyQT AUoIYD G8Z =
966} ‘sidwes Tro 2L0 L0 suIAd(R)0ZUSY 10} BSNOWL 0} TIYQT JUOID oL Ui
9661 ,m_uEmm oo 0 10 m.cm._.EAEONr_wn JQJ SNOW O} 130T JUQILD 0L JelXsSniA mcmom.EEmEmvNcmn_n_
1861 '18jsI3 05792 L (0] SHYd PEXILL 10} pae|[ews 0} 13yoT SrIoIyD sgz ladidpueg
1961 _._m_m_m_ 0s'ge l (] SHYd PoXiW 10} pi|ew 0} 3¢ SIuoiy) eiord LQ9H
/861 ‘Jefsiq 06'82 i (0] SHY/d PRXIW 10} pIE(EW 0 1FOM U0 582 pae|len
g66| ‘e|dweg zvo BLFO (0] susuAd{ejozusag Joj 8snow o) TI¥0T JUoIYD o] U
G661 ‘aldwes or 0 +0 L0 aualAd(e)ozusg 1o} 8snoLy 0] 13Y0T LoD 0l Jensniy auasiuyn
9661 's|dweg (A L L aaop paful 0} TIVON oluoIyD LIk sadidpueg
966 ‘s|dueg (A I L aaop pabull 0} 1IYON 21Uy Ll uossH
9661 ‘ajdwesg L L L aaop pefiuy 0} TIYON 20D Pl paeliely
9661 's|dwes 99'L gLy L abelsay| [eapua BUUnp 8SNOW 0} TIYOT AUCIUD £cgl AN
9661 ‘eldwes gL ¥0 L abieysay [eoni Bunp asnow o} J3vOT duciy) £e'8l ensny sgefeysud {[Axaulfye-gisiq
IONTUIATY | (Aep-byBw) AE0LOVd ] HOLOVH sisya (Rep-Byj/but) EERERD LNINLILSNODS
. @ FHVON ONITYDS - | ‘NOISHIANOD ~Aanis L AML. | doigdozy-
STYNIE - . J3YON : e
o1y ‘Buipeay

ST slesjways seeH pue wyoy

(SAYL) SIANTYA IDNIYIATH ALIDIXOL

¥l 31avl




0102/61/CL

640 £ abed

STIVON/XSXABI-SAHL 0 - 17| GEL

1861 J9Is13 05'8C b L0 SHYd PaXiW 10} pJejew o) 73¥07 2Ly 582 Jadidpueg
1861 '9Is13 05'8¢ 3 1] SHYd PEXIW 10 pJe||EW 0} 130T DAUCIYD 582 uolaH
186} 9Is13 05'8¢ L L0 SHYd PaxiW 10 piefjew 0} 73v07 Siuciyd [54°74 pagi[En
1661 ‘SHdl 5E0L 2o ££°0 9snoLW 0} TAVON 2uoiy2ang SL AU
LBEL 'Sl 066 y0 ££°0 8810 O} T3VON 2duolyagng St BHSnN ausuid
£B6) "epsi3 00°coF L 30 spJe|ew 0} T3y Q7 dMeIUTD 000% Jed|dpues
1861 9813 00°coy L $°0 Sple|lew o} 207 dueyD Q00% uolaH
1861 OsI 00°cov L e splejjew o} T3Y0QT dUoYD 000w plEjEIN
966} ‘sjdwes Zro gLF 0 £°0 suaifd(g)ozuag Jo} 8SnoW 0} 13Y0T oluCIUD ol Hunng
966 ‘ejdwes oro ¥ 10 aualid(e}ozueq Joj asnol o} TFY0T JUCIYD oL Jesnig suaIyjueLBYY
£861 B3 00°cor L $°0 splejiew o} 1507 QoD 000% ledidpues
£86) 5813 00°cow I g spJejiew o} J3V0T QoS 00CF uoraH
£86) 'le1si3 00°cov L LG spiefiewl o} TIY0T JMOID 00cY prejen
8661 'SIMl Ll €€2°0 £E°0 JE1 0] TAVON Juoiyagng LL M
8661 ‘SIY| 0z Ll PELD ££°0 jel 0} TAVON Stuoiyogng LL elysniy susieljydeN
- Jedidpues
- uotaH
- PIE|RIA
5002 '9asH Gi°0 €EL0 1000 Jed 03 05aT L0E AU
$00Z ‘adsH GL'C reL'0 1000 Jed 3 057 102 easniy jousudi s
- Jadidpueg
- uciep
- plelEiN
S0OZ 'S 602l ££L°0 €0 sfep (g a0 Je) 01 TIYON duoiyoang 05 AUy :
G002 ‘Shl LLelL PEL'D £E0 SABP 06 J2A0 Jel 0} TRVYON DluoIyagng 05 Eepsny jousydiAgisin-e
2863 9513 05'8e } Lo SHYd PaXIL JQ) DIE|[EW O} TIVO AUOIYD 1574 ledidpueg
£BB RISl 0492 I L0 SHYd paxiu 1o} pie|lew 0} T30 2iUoIYD §8¢ uolapH
2861 19813 05'8e 3 L' SHYd paxiw 1o} ple|feLu 6} T3vQ ouoyd [5{:74 plejely
9661 ‘eldwes [4:4v g0 10 susiAdie)ozuag Joj asncu 0} TIVQT 2UoIyd 0l AUy :
9661 'sjdwes oro f A 10 aualAd(e)ozuag o #SNOW O} YT MUOIYD oL Jen{sniy aualid(po-cz | Jouspuy
2861 191513 05°'8e 3 10 SHYd paxiwl 1o} piejewl €} 13% 0 dluoIyD G8¢ Jadidpueg
L86| sisI3 0s'8e I L0 SHYd Paxil Jo} piefew 0} T30 2UoIUD S22 JoieH
2861 I9IsI3 0682 L L0 Siyd PaXil o) piefEwl O} TV JUORMD 987 piglien
0663 ‘S vTLl 21¥0 €E0 asnol 0} TIYON Juayaqng 74 AN
0661 ‘SIdl 059l ¥'0 €ED &sNow 0} 1IYON JU0ISaNG Szl lensniy au=on|4
IONaNILTy [ (Kep-Dybw) @d0L3V4 0LDVd sisva - . {(Rep-B/bw) CETRERTS ININLILSNGD
o IHVYON ONITVIS NOISHAANQD - AQnLs- AdL HOLd30dd
TYNI THYON :
oiyQ ‘Buipesy

277 S|eolwsy D seeH pue wyoy
{SAML) S3NTYA ZONIHAITY ALDIXOL

i INEVL




OLOZ/6L/0L 640 g vbed STIVON/XSIKARISSAYL 093 - ¢ OBL
6661 'vd3SN 00'S9 } L [fenty esauede! 0} JIYON U0 S9 Jadidpueg
6661 ‘vdISN 00'SS L L nb essuede 0} JIYON 20D 59 UcIeH
6661 ¢d3ISN 00°6% L L nb assuedel 0} TIYON 2IUOIYD g9 pieRIy
066} ‘sidueg Ze0 §46°0 €80 ebejsay] [eonua BUUNE YUIW 0} 13YO1 MO0 L Ui
956) ‘sldues Ze'0 96°0 EE0 abeseyl| [eanio Buunp yuiw o) 130T 2LOILD I SN apixoda IojuoeideH
966 's|dwes 800 L L sieeh 7 JaA0 o Weq 0) TIVON 21Leiy) LI0'0 Jadidpueg
866/ ‘odwes 800 ! b sIeah Z J9A0 MO weq 0} 1IYON 2uciy) L2070 uossH
9651 ‘aldureg 80°0 L b SRR 7 JBAO PO Ul 0} T3WON IOy L1100 Pl
9661 ‘s|dweg S0'0 €840 €50 suopessush ¢ J9AC Jel 0} T3YQT LoD T0 KU
9651 ‘aldwes S0 PELO ££°0 suonessusb g 18a0 je1 0} TV MOID z0 ensniy uupieIq
9661 'siduieg %4 I b SH39M 0} JBAS PIHOEI] O} TIVON 2IUoIgD 7l'Z Jadidpueg
9661 ‘siuieg %4 L I SIBM () JSAO PUGHOLI] ©F TIVON 210140 ¥L'Z uaiep
966 's|dwueg rL'T L L S398M 0| JOAD PIIGHORIT O} TIVON SIUoiD ¥LZ pae|ley
966 ‘@|dweg 6L BLY0 ! suopelsuab g J8Ao 8SNoW o} TIYON SUoIYD o' SUIy
G661 nw_n:‘cmw #8°1L 0 L mco:m‘_wcmm 9 JaA0 asnoW 0). 73y ON SHUoIYD 9y JeIMSNIA mcmn._o_conmﬂn_m
9661 ‘s|dwes 9570 b L [Eonio Buunp [erb assuedel 0} “HYON dUOID £95°0 ladidpues
9661 ‘aidweg [*l=x)] l l leonuo Buunp jienb assuedel o THYON 2U0IYD £98°0 uolay
9561 's|dwes 95'0 L L [eonLo Bulnp jienb eseuedel o} JIVON 2LAIUD £95°0 prEfenN
9661 ‘eldweg AL £EL0 L suoneseusb 1980 JBI 0} TIVON SIUGHYD 9'l Aui
9661 ‘eidweg LLL ¥ELD L suonelausb ¥ JeA0 I 01 TAVON SIS o'l 1enisniy oHE-Eeq
9661 ‘e|dweg €000 1 10 sseed g Joj uesiiad o} 130 olUCIUD §200 Jadidpueg
9661 ‘oidweg £00°0 ! L0 SJEDA G J0) Leoliad 0} 3V Ao 8200 uclaH
9661 ‘s|dwies £00'0 b L0 s1e94 g Jo} ueolied 0} 3V IoID 8200 paellepn
9661 ‘9|dweg 650 £CLC L S1E8A 7 18A0 JE1 0} TIVON 2MoIYD 80 AUty
9661 's|dweg 65°0 YELD I £1e8A 7 J8A0 321 0} TIVON dMoIYD 80 SN 1aa-v'v
9661 ‘sidweg £00°0 I (0] sieaf g Joj ueoijed 0} 14Q Jo} TV MO 8200 ladidpues
966} ‘sldweg £00°0 L (0] sieak g oy ueldd of 13 10} 1IYOT A0S 820°C uasep
966 ‘sydweg £00°0 L (4] s1EaA ¢ o} Ueolied 0 13Q 10§ 13YOT 21HoI4D 8200 PN
966} ‘s|dueg 650 EELD b s1eaf g 1940 Jed 0} 1. Jo} TAYON 2uoiy] g0 Auly
9661 ‘Tdwes 650 veL'O 1 sieaf g 1940 J21 6} 1QQ 10} TIYON U0y 80 yensniy Jad-+'y
Sg0d/seponsed
HONIH3JTY | (Rep-Pybul) | MOL3VA aoLovd sisve’ (Rep-B